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INTERNATIONAL REFINING 
(0., LTD. 


for prices prior to disposal of your Non-Ferrous 


Metal Scrap and Residues, whether clean or irony. 


Maryland Alloys Ltd. 


for your requirements of Non-Ferrous Metal Ingots, 


whether of commercial or complex specifications. 


Non-Ferrous Stockholders Ltd. 


for your requirements of Sheets, Strips, Rods, Bars, 
Sections in Aluminium and Alloys, Brass, Copper, 
etc., whether for immediate or long-term require- 


ments. 


Alloy & Metal Stockholders Ltd. 


for your requirements in Stainless Steel Sheets, 
Rods, Tubes, Plates, etc., whether from our extensive 


stock or for future requirements. 


HEAD OFFICE and WORKS 

20/22 SUGAR HOUSE LANE, LONDON, E.15 

Tel: MARyland 7771 (10 lines) LONDON TELEX No. 2-3314 
BIRMINGHAM 

LANCASTER COPPER WORKS, 87-95 LANCASTER ST., B’HAM, 4 
Tel: ASTon Cross 1982 P.B.X 

MANCHESTER 


26, LYNTHORPE ROAD, NEW MOSTON, MANCHESTER, 1/0 
Tel: Failsworth Manchester 3175 
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EXTRUSION 
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iam MLW LN oi 


For 

reliability and 
service, assured by 
many years of 
specialised 
experience. 


HECLA 174 
Is one of the steels 
in the Hadfields 
range. 
Particularly suited 


“HADFIELDS edn 
fee reer € Lt 8 cooling between 
operations. 


HADFIELDS LTD., EAST HECLA WORKS, SHEFFIELD, ENGLAND 
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LICENSEES FOR THE BUILDING OF .SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS 
AND HALLDEN FLYING SHEARS. 
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+1 


2191 
EDINBURGH 


LONDON: SLOANE 
NEWCASTLE: 23010 ° 


Network of sales and service agent 


= £9135-10-0 pa 


* BIRMINGHAM: KING'S NORTON 4412 - 


FOUNTAIN BRIC 


n the British Co 


Could be? Temperatures slightly 
above optimum may have little or 
no adverse effect on the plant, the 
process or ine product but there 
orale] Malem lael0lasl-tel@e-lelelelmtalaig 
Fuel 


used 


effect on the balance sheet 
costs money whether it's 
efficiently or wasted 

(Olam ist-me)tal-iamer-lalemmatialaliale prs ii 
slightly below optimum doesn't 
usually save money. ‘Rejects’ are 
Fil yemools ih pect meolslh miami: ale) 
labour. Whichever way you look 
at it there's a case for treating 
optimum as optimum a 
strong case for really accurate 
consistently accurate temperature 
measurement and control. 
That's West's business on five 
continents and there's always a 
West man not so very far 
away ready to show you how 
sb 


well he knows } isiness. 


WEST: lutumat 


LIMITED 


for TEMPERATURE MEASUREMENT & CONTROL 


Head Office Brighton 1, Sussex 


Telephone: Br 


Regent Street 
ghton 28106 


EUROPEAN Div 


MANCHE 


* SHEFFIELD 


STER: DEANSGATE 


IGE 3365 22461 DUBLIN: 40 


mmonwea!th, Europe, The Americas and Austra 
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Our Re lection 


Cli 


Complete 


the 





FOR THE 


CARCEST 





SELECTION 
bass, ALUMINUM AND A 
BRONZE, NICKEL SILVER METALS 


ETC. 


A.1.D. APPROVED 
STOCK LISTS AVAILABLE 
Established 1780 


J. SMITH SONS B glee LTD. 
‘cn ST. JOHN'S CLERKENWELL, E.C.1 
Clerkenwell 1277 (14 lines) 


T. W. SENIER & CO. LTD. 
115/121 ST. JOHN’S ST., CLERKENWELL 
Clerkenwell 5937 


STANTON BROS. (tte?) LTD. 
49 ST. JOHN'S SQ., CLERKENWELL, E.C.1 
Clerkenwell 7251 


J. SMITH & SONS (Biggleswade) LTD. 
115 HITCHIN ST., LESWADE, BEDS. 
Biggleswade 2071 
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LIFE iS NOW WORTH WHILE! 


ALRECO have taken over the supply of their non-ferrous 
metal requirements, giving them a first class service and these 
additional advantages: 


i One telephone call is all that is necessary to obtain their 
supplies of Aluminium and Alloys, Brass and Copper 
products, from one supplier. 


Saving of capital . . . there is no need to maintain large 
stocks. ALRECO can supply as required. 


Redundant stocks just don’t exist! They only have to 
order for the job in hand. 


“Ex Stock’’ deliveries of British products at ruling 
mills prices. 


To assist those competing in vital export markets 
ALRECO also offer American, Canadian and Continental 
material at the lower international price levels. 


As the largest independent stockists, we have available, in our 80,000 square 
feet stores, the widest range of semi-manufactured metal products in Aluminium 
and Alloys, Brass, Copper, Phosphor Bronze, etc. in the form of sheets, strip, 
bars, tubes, extrusions, etc. 


Our own fleet of lorries deliver, on an average, within twenty-four hours 
of order. 


ALRECO METAL CORPORATION LIMITED 


Wembley Works, Fulton Road, Wembley, Middlesex 


WEMbley 8844 


D.G.1. Approved 
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FLUXES BY USING THE B.F.U. RANGES 


| SAVE Metal, Melting losses and Money 


YOU 
| PRODUCE sounder, Denser, Cleaner Castings 





A Protection against absorption of harmful Furnace Gases. 


A covering and protecting Flux for all Copper and Nickel Alloys. 


Removes harmful Gases and other impurities efficiently. 


A universal de-gasser and cleansing Flux for Alloys as above. 


A convenient and highly efficient method for the removal 
of Oxygen. 


Self-sinking de-oxidising Tubes for use with the above Alloys. 


A general purpose Brass Flux. 
Complete scouring Flux, dirt remover and Slug coagulator. 


For all the above Metals. 


A protection against absorption of gases into the Metal. 
A Flux for the complete protection and covering of Aluminium 


and its Alloys. 


A highly efficient Gas remover and a complete covering and 


de-gassing Flux for all Alloys of Aluminium. 


An absolute necessity for all Cupola melting of Scrap Iron. 
A Cupola Flux for Iron in handy briquettes of 2 Ibs. each for 
cleansing, grain refinement and prevention of Sulphur pick-up 


in the Cupola. 





> 


All Non-Ferrous Fluxes (excepting WRITE FOR SAMPLES, QUOTATIONS AND INSTRUCTIONS TO 


Codeox) are available in bulk or 
“sr sacrwete = BRITISH FOUNDRY UNITS LTD 


four ounces for direct addition 


tthe furnace. RETORT WORKS, CHESTERFIELD 


Telephone: 4157/8 Chesterfield Telegrams: Retort, Chesterfield 


The only Complete Service to the Foundry 
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Fully Automatic 
Extrusion Presses require highly developed control systems! 


There is no doubt: Automation in connection with rod and tube extrusion presses imposes 
a further development of the controls. The illustration shows how LINDEMANN 
have solved this problem by means of the electro-hydraulic control. 

The control desk shown above allows for alternate combination of the press with the 
various auxiliary devices in order to cope with the different extrusion methods. The modern 
lever control acting as potentiometer impulses ensures shortest switch-over times and 
safe operation. The sensitive electro-hydraulic speed control considerably improves 
metallurgical properties, surface quality, tolerance of the extruded products, and the 
productive capacity of the press. 

You will certainly be interested in further details on the design, working method, and 
control of the all-automatic LINDEMANN-LAKE ERIE Extrusion Presses. 


Please write to: 


LINDEMANN Kommanditgesellschaft - Dusseldorf - Germany 


Our Agents in the British Isles: MOFFAT & BELL LTD. 83, Pall Mall, London S.W.1 Telephone: Whitehall 4038 
and at 466 Royal Exchange, Manchester 2—Telephone: Deansgate 5131 
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Equipment 


36" WIDE SLITTING LINE 

complete with Uncoiler, 

Feed Rolls, Slitter, Coiler 
and Coil handling gear. 36” max. width of slit 


material. 10 gauge max. thickness, 5 tons max. weight of coil. 


7-% 0S 66 OG. 3 5 >'4 
=o) OHO (ee! 


fe é 
ROLLING MILLS AND LIMITED 


AUXILIARY EQUIPMENT for 
the Strip, Rod and Tube Trades. WHITEHALL ROAD, TIPTON, STAFFS. Telephone Tipton 2617/8/9 


T.A. 403a 
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MONOMETER 





Photograph of ‘‘Monometer™ Oil-fired Rotary Melting Furnaces 
installed for the bulk melting of aluminium alloys of the Delta 
Metal Company at its Copper & Alloys Works, West Bromwich, 
in the new pressure Die-casting Foundry. 


The reasons why they chose ** Monometer”’ Rotary Furnaces 
% High thermal efficiency 


% Low Refractory consumption 
(life of the linings average 2 years) 


%& Fast melting time 

* Minimum fuel consumption 

*« Low maintenance costs 

%* Comfortable working conditions for the operators 
» Push button control 

% Labour costs reduced to a minimum 








ROTARY FURNACES FOR BULK 
MELTING ALUMINIUM ALLOYS 
FOR THE DIE-CASTING FOU 


MONOMETER 
MANUFACTURING 
ol Pam By gl 2) 


SAVOY HOUSE, 115-116 STRAND, LONDON, W.C.2. 
one: TEMPLE BAR 9025 
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(BUHLER) 


800 TON DIECASTER 


90 Tons injection pressure 
infinitely adjustable 








Maximum permissible casting area up to 300 sq. ins. 


Injection pressure up to 40,000 Ibs. p.s.i. 


Buhler Brothers Engineers and Foundrymen Uzwil/Switzerland 
London Sales Office: THE WOOD HOUSE, COCKFOSTERS, BARNET, HERTS. Phone: Barnet 0810 
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Extremely Long Die-opening Stroke. 


Extra large Die mounting area 
with unbelievable minimum of rejects. 


Capacity up to 26 lbs. Aluminium 
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CBUHLER) 


800 TON DIECASTER 


90 Tons injection pressure 
infinitely adjustable 








Maximum permissible casting area up to 300 sq. ins. 


Injection pressure up to 40,000 Ibs. p.s.i. 


Buhler Brothers Engineers and Foundrymen Uzwil/Switzerland 
London Sales Office: THE WOOD HOUSE, COCKFOSTERS, BARNET, HERTS. Phone: Barnet 0810 
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Extremely Long Die-opening Stroke. 
Extra large Die mounting area 


with unbelievable minimum of rejects. 


Capacity up to 26 Ibs. Aluminium 
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CONTROLLED 


HIGH-QUALITY 
DIE CASTING 


New extraffeatures include: 








Integrated guard operation 
Automatic core-pulling 
Hydraulic ejection 


Central lubrication 


ON SCHULTZ...... 
AND KINGKASTER MACHINES 





VINCENT ENGINEERING CO. LTD 


9 WOODSIDE PLACE, GLASGOW, C.3 @ Telephone: DOUGLAS 5102 
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oxy-acetylene welding 
of high-nickel alloys 
use the right 


FILLER-WIRE 


There are special filler wires made to give the best 
résults when welding the high-nickel alloys 


spoil good material by using the wrong 


MATERIAL OXY-ACETYLENE FILLER-WIRE 


MONEL* corrosion-resisting alloy ‘40’ MONEL 
AT nickel ‘41' nickel 
DURANICKEL* age-hardenable nickel ‘41' nickel 

‘K' MONEL* age-hardenable corrosion-resisting alloy ‘44’ ‘K' MONEL 
INCONEL® oxidation-resisting alloy ‘NC-82' 
INCOLOY* heat-resisting alloy ‘NC-82' 
INCOLOY* DS high-temperature alloy ‘NC-82' 
NIMONIC* 75 high-temperature alloy ‘NC-82’ 
BRIGHTRAY* high-temperature electrical resistance alloys ‘NC-82’ 


Full details of 
welding techniques NAME 
oy all processes are given 
Tamele lan v-ileitale Mar-larelelere): COMPANY 
WELDING, BRAZING AND 
SOLDERING OF ADDRESS 
WIGGIN NICKEL ALLOYS 


Write for your copy MI/M41/10 


* Trade mark We have available a 16-mm sound film in colour entitied ‘Welding of Wiggin High-Nickel Alloys’ which is available 
ss without charge for showing to engineering societies, training classes, etc. Write for details. 
Pr 


w=. HENRY WIGGIN & CO. LTD * WIGGIN STREET . BIRMINGHAM 16 











RESISTANCE 
FURNACES 
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Nobody knows 
more about 
resistance 


furnaces 
than 





G.W.B. FURNACES LIMITED (FURNACE DIVISION), DUDLEY, WORCESTERSHIRE. TEL: DUDLEY 55455 


ASSOCIATED WITH GIBBONS BROS. LIMITED AND WILD-BARFIELD ELECTRIC FURNACES LIMITED Gws/28%9 





Metal Industry, 6 October 1961 





ANNOUNCING A 





NEW INTERNATIONAL oe ae 
JOURNAL FROM and 
THE ILIFFE GROUP control 











convents 


measurement and control 


Engine 
Rem e anmyee by K rey spect ometer 
Pome Stator operators Wmned on eneogue stmvigter 
me ews 


New contro: systers components end eppicetons 


To be published monthly beginning January 1962 


Instruments, systems, methods... 
of industrial control 


MEASUREMENT AND CONTROL - first issue January 1°62 — is designed for those responsible for 
the choice, installation, operation and maintenance of automatic control equipment in all 
branches of industry. 

Each month, MEASUREMENT AND CONTROL will report, analyse, and interpret in a practical 
down-to-earth manner the world’s latest installations, instruments, equipment, systems - 
every facet of this new major science. 

Produced by highly qualified engineers, writers and Iliffe’s unique team of illustrators, 
MEASUREMENT AND CONTROL is a progressive journal for progressive people. In a world of 
fiercely growing competition it will be a major influence in the progress of large and small 
organizations to higher peaks of more efficient production. 


a new journal from ILIFFE—world leaders in technical and specialist publishing 





SECURE THIS NEW SERVICE FROM THE BEGINNING - POST TODAY 





To ILIFFE Production Publications Ltd One year 


Dorset House, Stamford Street, London, SE1 12 issues including postage 

U.S. and Canada 

Special student rate (for regis- 

tered students and apprentices 

on right). only) £1 100 
I enclose remittance for 


Please enter my subscription as indicated (Tick appropriate box 


Three years (overseas only) 
Name saving the cost of 12 issues 
= © 36 issues including postage £6 0 0 


Post Company [ U.S. and Canada $19 


today Multiple orders from the same Company 
Address enjoy a bulk discount rate: 


i.e. 3-10 subscriptions, 10%; 
over 10 subscriptions, 20%. 
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Skate on the thinnest ice: step on the conductor rail: 
cross Piccadilly Circus from Northwest to Southeast: 
but remember that ASSOCIATED LEAD are the most reliable 
and economical suppliers of LEAD, TIN, ANTIMONY AND THEIR 
ALLOYS; 99.999% PURE LEAD, TIN AND ANTIMONY; SOLDERS, IN- 
GLUDING SOLID AND CORED SOLDER WIRE, ANTI-FRICTION MAT- 
ERIALS; ANTIMONIAL LEAD; GABLE ALLOYS; LEAD SHEET AND 
PIPE; DENSE LEAD SHIELDING FOR NUCLEAR WORK. The dangers 
involved in forgetting this simple fact are too numerous 
to name: but, to put it shortly, it is a matter of profit 
and loss. 





This announcement i ued for and on behalf of 


ASSOCIATED LEAD MANUFACTURERS LIMITED 


CLEMENTS HOUSE, 14 GRESHAM STREET, LONDON, E.C.2. CRESCENT HOUSE, NEWCASTLE. LEAD WORKS LANE, CHESTER. 
Erport enquiries to prerne Lead ater eotsel Export Co. Ltd., Clements House, 14 Gresham Street, London, E.C.2. 
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electrolytic 
manganese metal 


ALUMINIUM 
ALLOVING METALS 
AND HARDENERS 


LONDON & SCANDINAVIAN METALLURGICAL CO LTD 


39 WIMBLEDON HILL ROAD, LONDON, S.W.19 , Telephone: WiMbiedon 6321 . Telegrams: Metaliurg, Telex, London 
SHEFFIELD OFFICE: 22 HIGH STREET, SHEFFIELD. TEL: SHEFFIELD 20308 





ENTORES 


























Ores, Metals 


and Residues 


























CITY WALL HOUSE, 14-24, FINSBURY ST., 
LONDON, E.C.z. 


PHONE: MONarch 6050 TELEX No. LONDON 28455 CABLES: ENTORES LONDON 





Ord 


Cast right 
= » rfect pe rformance 


‘SS 
i 
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He's so tough and reliable 
that he reminds us of the 
products which have been 
galvanized at B. E. Wedge Ltd, 
Consult us with any 
galvanizing problem. 








SPECIALITY:- 
CENTRIFUGAL PROCESS FOR 
SMALL & SCREWED WORK 


ALL TYPES OF GENERAL 
GALVANIZING UNDERTAKEN 
LARGE OR SMALL QUANTITIES 
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B.E.WEDGE LTD 
THE GALVANIZERS OF WILLENHALL 


STAFFORD STREET, WILLENHALL, STAFFS. 


Telephone: Willenhall 66471 
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REPUTATION 
FOR 


REPETITION 


Components of any complexity 
can be produced quickly and in 
large quantities as die-castings, 
offering in each unit the high 
level of dimensional accuracy and 


finish inherent in this process. 


Our design engineers will be 
pleased to advise you on how 
your products can be improved, 
and possibly cheapened, by the 
use of STREBOR die-castings. 


HH 
FULL DESIGN AND TOOL. MA) / ag Cowes irs 
MAKING FACILITIES AVAILABLE 


STREBOR DIE-CASTING CO. LTD., WINDLEY WORKS, RADCLIFFE, LANCS 
Phone: RADcliffe 2661 (3 lines) Telex No. 66.305 


ST 17 
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SAVE TIME! 


analytical results automatically typed 
percentage concentrations 








Hilger Polyprints and Polyvacs can now be fitted with a simple computer 
that dispenses with the need to refer analytical results to a calibration 
curve. Percentage concentrations are typed out automatically on an 
electric typewriter, so saving a great deal of time and eliminating the 
possibility of errors. 

POLYSPEK - POLYPRINT - POLYVAC - FLUROPRINT 


For automatic analysis by ultra-violet emission or X-ray fluorescence 


methods. Which do you need? Ask for our advice. (R/7) 





HILGER & WATTS LTD - 98 ST PANCRAS WAY - LONDON - NWI 
TELEPHONE GULliver 5636 

HILGER & WATTS LTD, HILGER & WATTS INC., HILGER & WATTS LTD, 

DORTMUND-HORDE, GERMANY CHICAGO 5, U.S.A. TORONTO 14, CANADA 
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a. 
Bel opoxen 


SILICON 


TANTALUM 
NT | 


and other 


high purity 
metals 


Write for catalogs with full specifications to 


SOCIETE GENERALE METALLURGIQUE DE 


HOBOKEN, 


Hoboken-Betgium 
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OIL FIRED OR GAS FIRED 


ge 


LIFT-OUTS 
TILTERS 
BALE OUTS 





250 Ib. Gunmetal melted 
in 4 hour using only 


2i Galls. Oil 


WRITE NOW 
FOR FULLEST 
DETAILS 


ALL CAPACITIES 
UP TO i TON 


EASY MAINTENANCE 
LOW OPERATING COSTS 
HIGH METAL YIELD 
FAST MELTING 


FIRED 


Typical Example 
TYPE BSI 


Charge 100 lb. Gunmetal 
Time 14 minutes 
Fuel 15 Ib. coke 


MIDLAND MONOLITHIC FURNACE LINING CO. LTD. 


makers of Furnaces and Refractories 


GOOSE LANE, BARWELL, LEICESTER 
Telephone: Earl Shilton 2061/2 
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AT 
OCKLEY CHEMICAL 
a all 


The Clutomatee Chaswer to yor Prdblem! 


PHOSPHATING - CHROMATING - BLACKING - CLEANING - BRIGHT DIPPING 


1G Four 


The following four Automatic Machines are the most sought- 
after of the very large number of automatics that we are 
currently making and supplying to industry :— 


The Transfer Basket Machines are particularly suitable 
g HYDRAULIC TRANSFER BASKET MACHINE for more delicate parts, and can be wed with ether 


baskets or jigs. With the Hydraulic models many different 
2) MECHANICAL TRANSFER BASKET MACHINE arrangements of tanks and processes can be accommodated, 


and they can be incorporated in conveyor systems. With 
© HYDRAULIC TIPPING BASKET MACHINE the Mechanical models it is possible to have automatic 


agitation, and individual timing of stations, and baskets 
@ MECHANICAL TIPPING BASKET MACHINE or jin. 
The Big Four are fully adaptable to meet the variety and complexity of the many demands in their 
field. For example, they can be built with overall time-cycles specially suited to particular processes. 


Our very considerable range comprises Automatics no less 
flexible in application, and we manufacture many machines 
specially designed to individual specifications. One of 
the following may be the answer to your “ Automatics ” 
problem:— Surface Polishing Machine; Hopper-Fed 
Polishing Machine; Push-Rod Polishing Machine; Centri- 
fugal Lacquering Machine; Transfer Basket Machine with 
Return Conveyor; Hopper-Fed Chamfering Machine ; 
Take-Off Unit for use with Conveyor System. If not, we 
almost certainly have the answer to your particular 
problem at Hockley Hill. Write to our Technical Advisory 
Service for immediate attention. 


AT i, 
HOCKLEY CHEMICAL 


Our Calidl folilee DEPT. M. HOCKLEY HILL - BIRMINGHAM 18 


Telephone : NORthern 6201/6 
contains 14 illustrations. We will be pleased 
to send a copy on request. 
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MORRIS ASHBY LTD 


305 KINGSLAND ROAD 
LONDON, E8 
CLSSOLD 2626/9 








PRESSURE 


DIECASTINGS 


IN ZINC BASE ALLOY TO BS.1004 
& ALUMINIUM ALLOYS TO BS.1490 


A.1.D. APPROVED 











MIDLAND METALLICS LIMITED 


SIDDONS FACTORY ESTATE 
HOWARD ST., HILL TOP, 
WEST BROMWICH, 
STAFFS. 
TELEPHONE: WEDNESBURY 1489 


Gravity and Pressure Diecastings 


of 


PRECISION 
QUALITY and 
DISTINCTION 


in Aluminium and Zinc Base Alloys 




















JOHN IRELAND 


(WOLVERHAMPTON) LTD 
Bilston St, Wolverhampton 


Pressure Diecasters in 

Zinc Base Alloy BS. 1004 

and Aluminium Alloys 
BS. 1490 








COST ACCOUNTING 
AND THE ENGINEER 


By KENNETH B. MITCHELL, 
A.C.W.A., AFF. LW.M. 


This book sets out to explain cost account- 
ing and how it operates to the engineer on 
the shop floor. The approach is simple and 
direct, the reader being shown in a practical 
manner how modern cost accounting in- 
fluences every department. Special attention 
is given to problems of budgeting and 
budgetary control. 


10s. 6d. net. By post lls. 2d. 
Obtainable from booksellers, published by: 


lliffe Books Ltd., Dorset House, 
Stamford Street, London, S.E.1. 





HANDBOOK OF 
INDUSTRIAL 
ELECTROPLATING 


E. A. Ollard, A.R.C.S., F.R.1.C., 
F.1M., and E. B. Smith 


Facts, figures and formule for 
all who design, erect, maintain 
or operate electro-deposition 
plant, and for laboratory workers 
who deal with plating solutions. 
Includes sections on water and 
drainage purifications of solu- 
tions, storage and handling of 
chemicals and plating-shop 
costing. 


35s. net. By post 36s 5d. 


(oe 5 EES SS I tase 


METALLURGICAL 
PROGRESS 


One of the most time-consuming 
tasks for advanced metallurg- 
ical students and_ research 
workers is “Searching the litera- 
ture.” This 3rd. volume does 
this task brilliantly and com- 
prehensively. 


6s. post free 


From all booksellers, published by 
lliffe Books Led., Dorset House, Stamford St., 
London, S.E.1. 














PRODUCED TO 8B.S.S. 1004 UNDER 68.S.! 


Dependable deliveries of large or small 
quantities of high grade diecastings at com- 
petitive prices. Finish machined if required. 





DIECASTINGS 


Licence ~ § WN 


MAZAK 
WESTERN DIECASTING LIMITED 


Members of Z.A.D.C.A. 
PHOENIX STREET, MAZE STREET, BARTON HILL, BRISTOL 5 


ZINC ALLOY 


Telephone: 5-6593 
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JHALL FOUNDRIES 
—TTr hao) 


ST. MARTINS METAL WORKS 
166 TENNANT STREET 


BIRMINGHAM 15 


TELEPHONE : MID 1050 


PRESSURE 
DIE CASTERS 


IN ZINC BASE ALLOYS TO BS1004 
AND ALUMINIUM ALLOYS. 


GRAVITY DIE CASTINGS IN ALUMINIUM. 


SANDCASTINGS IN BRASS, BRONZE 
AND ALUMINIUM ALLOYS. 


FINE FIGURE AND FALSE CORED 
CASTINGS FROM WAX AND PLASTER. 


LET US MAKE YOUR PROTOTYPES 
BEFORE CUTTING A DIE. 


ACCURACY ror tHe ASKING 














If there seems to be no way out 
of your particular problems 
call in the company with 
unequalled design and produc- 
tion experience in sheet 

metal fabrication and assembly 


Ys Midas, Wttttttit tlt 
Vp 


Specialists in design 
and complete unit 


production. YM MM 


E. CAMELINAT & CO. LTD., 





at 
4 ¢ CARVER STREET, BIRMINGHAM, 1 
| Ctmtlntl Phone: CENtral 6755 (5 lines) 
sidioks anpensieas ———J rams: Camelinat, B*ham. 
Member of the Owen Organisation SM/EC 3837 














For your requirements in the 
Newer Metals and their Compounds 


Please contact the Specialists: 


NEW METALS & CHEMICALS 


LIMITED 


Chancery House, Chancery Lane, 
London, W.C.2 


Telephone: HOLborn 7415 (8 lines) 
Telex: London 28816 





ATOMISED METAL POWDERS 
ANTIMONY 
(Hyperpure) 
ARSENIC METAL 
(Hyperpure) 
BARIUM 
BERYLLIUM 
BORON & BORIDES 
BORON CARBIDE 
CAESIUM 
CALCIUM 
CERIUM 
CHROMIUM 
(High purity electrolytic) 
COBALT 
(High purity fine powder) 
GALLIUM 
GERMANIUM 
HAFNIUM 
INDIUM 
LITHIUM 
MOLYBDENUM 
NIOBIUM 
RARE EARTHS GROUP 
RHENIUM 
SILICON 
(Hyperpure) 
TANTALUM 
THALLIUM 
THORIUM 
TUNGSTEN 
VANADIUM 
(High purity) 
ZIRCONIUM 


(Reactor and Commercial Grades) 


ZIRCALOY 
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A UNIQUE CASE... 


...Co-moulded under high pressure, the 
brick and four-sided casing form an integral 
unit ensuring absolute accuracy of shape 
and size with maximum volume stability 
during use. Manufactured in a full range from 
100% chrome ore to 100% Magnesite. 


FERROCLAD 


METAL-CASED 
CHEMICALLY BONDED 
BASIC BRICKS 


Consult 


cookteoe GENERAL REFRACTORIES LTD 


for everything 


in Refractories GENEFAX HOUSE - SHEFFIELD 10 + Telephone: 31113 
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Oey Choose your 


OIBBONS 
TT Refractory Cements 


—— —4 as carefully 
as you choose 


your bricks 


—they both have the 


same job to do 


The composition of all Gibbons 
Refractory Cements has been 
evolved by careful investigation, 
bothin the Laboratory and in Works 
trials. Their preparation is under 
careful control and supervision, 
and their quality is frequently 
checked both in our own and 
independent laboratories. 








QUYU Uas 


REFRACTORY CEMENTS 


Refractory and Insulating Refractory Concretes - Firebrick and Insulating Firebrick Aggregates 
Gibbons (Dudley) Ltd., Dibdale Works, Dudley, Worcs. 


bew.ine 
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Answering the Challenge 


With the struggle to survive and handicapped 
by primitive methods and equipment, this 
native produces cloth by hammering a piece of 
bark, breaking down the coarse fibres into 
working material. 

We, on the other hand, through the advance of 
scientific knowledge, successfully answe 
challenge of modern industrial effigi 


demand for the best. 


MO Ly, 


4 


= 


Specialists in pre 

and Zinc Alloys, and 

for reliability and efficiency” 

been enhanced by our associa 
Doehler-jarvis organisation of Ame 

have our own Product Design Service w 
customers and potential customers are invited 
to consult. 

All other pressure die-casting enquiries will 


receive prompt attention at the address below. 


Metal Gastings Dochler Lid 


WORCESTER 


telephone: worcester 21441 telegrams & cables: METCAST, worcester 
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GIBBINS 


AND 


BODENHAM 


LIMITED 


Manufacturers of— 
BRAZED, SOLID 
DRAWN TUBES 


AND 


ROLLED METALS 


FROM COPPER AND ITS ALLOYS 


Contractors to the Admiralty, 
Air Ministry and War Office 


ROTTON PARK STREET - 


Phone: 


BIRMINGHAM 16 


EDGBASTON 2193-4-5 COPRALOY BIRMINGHAM 


Grams: 














R. J. COLEY & SON (Hounslow) LTD 


MILL FARM WORKS, HANWORTH RD., HOUNSLOW Tel. Hounslow 6136, 2266/7 


———— ns is 























R. J. COLEY & SON 


(NORTHERN) LTD 


King Street, Dukinfield 
Tel.: Ashton-U-Lyne 3664 


R. J. COLEY & SON 


(BRISTOL) LTD 
Deep Pit Road, 
St. George, Bristol, 5 
Tel.: Bristol 56307 








R. J. COLEY & SON 


(SWINDON) LTD 

112 Oxford Road, 
Stratton St. Margaret, Swindon 
Tel. : Stratton St. Margaret 2164 





Jt 








R. Jj. COLEY & SON 


(PRESTON) LTD 
Stoneygate, Preston 
Tel.: Preston 57621/2 


























COLEY UTILITIES LTD 


North Drive, Hounslow 
Tel.: Hounslow 9720 


H. A. FOSTER 


(CHERTSEY) LTD 
Mead Lane, Chertsey 
Tel.: Chertsey 2196 








“Members of the National Associetion of Non-Ferreus Scrap 


Metal Merchants.”’ 


METAL MERCHANTS 
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MORGAN FAST BULK MELTERS 


FOR ASL @ DIECASTING 





The first gravity-diecast overhead-valve aluminium cylinder 
heads to be produced in this country—for the Rootes Group, 
Daimler Cars Limited and other leading motor manufacturers 
are being made by Aeroplane and Motor Aluminium 
Castings Limited, Wood Lane, Birmingham. 
The high quality metal is melted and treated in a battery of 
eight MORGAN Basin Tilting Furnaces fitted with SUPREX 
Crucibles each with a capacity of 500 Ibs (225 kg) of Aluminium. 
The successful production of such large and complicated 
gravity diecastings is acknowledged to be partly due to unique 
advantages — FAST BULK MELTING, CONSISTENT 
METAL QUALITY CONTROL, LOW MELTING LOSS 
— provided only by a MORGAN Basin Tilter 


Leaflet FD.33 gives full details. 


MORGANITE CRUCIBLE LIMITED 


Norton Works, Woodbury Lane, Norton, Worcester 
Telephone: Worcester 26691 Telex: 33191 


F.55 





Metal Industry, 6 October 1961 


is your pet a soft type ~ 


Do you punch it, stretch it or squeeze it? 

Are you concerned about the effect of this sort of 
treatment on its amenable behaviour ? 

To avoid your pet product developing unyielding 
habits from hard working you need only to trust 
your annealing to Birlec furnaces. 

Amongst the hundreds in use in the metal working 
industries there are types to suit most needs — 

or, if not, a special design can be produced 

to match your own ideas. 

From box, bell, bogie, belt to pit, pusher, 
pull-through and roller hearth; with controlled 
atmosphere, forced convection, time-temperature 
control; electrically heated or gas fired; 

there is a proved Birlec design for every 
specification. 

Ask your pet typist to write to us for Publication No. 303. 


furnaces for every heat treatment 


AEI-Birlec Limited 


Tyburn Road, Erdington, Birmingham 24 
Te/ephone: East 1544 Telex No.: 33471 
LONDON - SHEFFIELD NEWCASTLE-ON-TYNE GLASGOW CARDIFF 


In Australasia: Birlec-Major Pty. Ltd., Moorabbin, Victoria, Australie 
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Preparing for its big ‘Test’ 


And certain to pass it, thanks to the skill of this master 
craftsman whose eye for the finest in wood is as Keen as the 
batsman’s for the ‘loose ball’. The choice of metals for quality 
die casting is equally critical; that is why the leading die 
casters put their confidence only in Mazak. 

In some cases the existing procedure of a producer is accepted 
as the best practice of the art and is taken as a basis for the 
standard in question. Thus British Standard 1004 (Zinc Alloys 
for Die Casting) was based on the established practice of the 


Imperial Smelting Corporation in the production of Mazak. 


IML AN ZZ ANI 


SONSBSOLIDATED ZINGO CORPORATION (SALES) LIMITED, LONDON S.W.1 
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Autumn Meeting 


LTHOUGH the numbers taking part in the 

Autumn Meeting of the Institute of Metals 

in Belgium were not as large as usual, the meeting 

was entirely successful. Discussions at the tech- 

nical sessions were lively and stimulating, the 

social functions were well organized, and the 
works visits varied and interesting. 

The question is sometimes asked as to whether in 
these days these foreign meetings serve any useful 
purpose. Before the war, opportunities for inspect- 
ing works abroad were few and far between. 
Nowadays there is a constant flow of technicians 
between this country and the Continent—a two- 
way passage made possible because of the break- 
down of that relic of pre-war days, the desire to 
keep one’s plant and processes secret. (In this 
connection it must be said that the Institute of 
Metals itself has had much to do with this break- 
ing down of prejudices.) It is also argued that 
the cost of attending these meetings is beyond 
the pockets of those who would benefit most by 
attending—the more junior technicians. Never- 
theless, we feel that these meetings are still worth 
while. They enable people to mix at all levels, 
they engender friendliness, and, above all, they 
cement international relationships. 

As was only to be expected, the Common 
Market loomed large in many private and some 
official discussions. The Autumn Lecturer, Baron 
Snoy et d’Oppeurs, to some extent set the pattern. 
As one of the principal negotiators of the Rome 


Treaty on the Common Market and Euratom, 
and a past chairman of Council of the Benelux 
Union, he is particularly well qualified to talk on 
the subject. His address was noteworthy for the 
facts and figures produced to show the advantages 
that have accrued to Belgium in particular by this 
economic co-operation. In view of the approaches 
now being made by Great Britain, his lecture was 
peculiarly appropriate and must have convinzed 
many of those inclined to waver. 

Similar conclusions are drawn by M. Marcel 
de Merre (President, Union des Industries de 
Métaux Non-Ferreux) in his article on page 270 
of this issue. At present the countries of the 
Common Market absorb about 50 per cent of 
the products of the Belgian non-ferrous metals 
industry, but he foresees that an extension of the 
Common Market frontiers will create new oppor- 
tunities for development and greater stability. 
The relations between the Six and the United 
Kingdom, with its commitments to the Common- 
wealth and the European Free Trade Association, 
certainly present problems of the greatest impor- 
tance to the economic future of Europe and the 
West. Problems will also arise, particularly in 
the non-ferrous metal industry, if the present 
negotiations prove successful and Great Britain 
enters the Common Market, in regard to commer- 
cial policy and tariff controls, but, as M. de Merre 
comments, “industry itself has a primary role 
to play in the search for solutions to them”. 





OUT OF THE 
MELTING POT 


ARADOXICALLY, simplify- 
ing something or other does not 
always make things any easier; 
indeed it may introduce a number of uncertainties. Where, 
formerly, existing complications restricted the possibilities 
within certain fairly obvious limits and thus made them 
easier to survey, the elimination of some of these compli- 
cations, and a corresponding widening of the limits, may 
make the possibilities correspondingly much more difficult 
to survey and subsequently to realize. Such thoughts arise 
in connection with the proposal to use an impact method 
of applying the load to spot welding electrodes. The 
reasoning behind this proposal is that spot welding 
machines could be lightened and made cheaper if the 
“press” requirements were removed and a moving weight 
used to deliver a blow to the “electrodes” :—“a nail can 
be driven more easily with a light hammer than with a 
static press”. The other advantage of doing away with 
press loading in spot welding is that the welder arms 
would also be eliminated, giving the possibility of making 
spot welds near the centre of large sheets or assemblies of 
complicated configuration which it would have been 
difficult or impossible to accommodate between normal or 
even expensive special welder arms. Together with the 
above advantages, impact spot welding also presents 
various uncertainties. There are the mechanical design 
problems of providing a falling weight or other means of 
delivering the required blow. So far as the welding 
process itself is concerned, there are the problems of the 
impact force and its relation to the welding current and 
time. Experimental impact spot welds have been made 
by turning on the power before impact, striking one of the 
electrodes, and then allowing current to continue for some 
time. The influence of the variables involved in these 
three stages of the process remains to be investigated. 


Open 


Under 
Difficulties 


OW that the importance of funda- 
mental research is generally ack- 
nowledged, conditions in which 
such research can be undertaken have all but ceased to 
exist. Like any other activity, if it is to be all that it can 
be in all possible respects, research, apart from the physical 
requirements, calls for an appropriate state of mind. In 
this connection, it is generally not appreciated that there 
is a fundamental difference between the states of mind 
required for the two types of research: there is a funda- 
mental difference between being research-minded and 
being fundamental-research-minded, and so many present- 
day conditions combine to make the latter well-nigh 
impossible. There is, to begin with, the very success of 
fundamental research in the past, which now has the effect 
of almost ruling out the chances of any research that does 
not promise to do likewise ever being started. There is 
the growing sophistication that now rules out another 
characteristic constituent of fundamental research work, 
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namely curiosity. The current responsible, adult, objective 
attitude to pure research is incompatible with the pure 
curiosity which in the past motivated so much research 
work and ensured its continuation regardless of expense, 
inconvenience and indeed unpleasantness accruing to those 
“foolish” enough to engage in such work. Today, research 
is no longer foolish, or, rather, “foolish” research is no 
longer underiaken. It can, of course, be argued that that 
is as it should be. This, however, then leaves us with the 
fact that the foolish kind of research is to be rejected as 
foolish, and it is at least arguable that this must leave us 
that much the poorer. 


Tricks N spite of the respectable age of 
electroplating, remarks regarding 
the difficulty of learning new 
tricks in old age certainly do not apply. One really new 
trick that has recently been learnt is scribe-plating. On 
closer acquaintance with this process, the first idea 
suggested by its name: that it provides a means of localized 
plating, probably with the aid of a moving anode, is dis- 
proved. While the process is indeed one for localized— 
very much localized—plating, it has the novel feature that, 
in it, localization of the plating and the plating itself 
constitute two quite separate operations. As the name 
implies, the localization of the electrodeposition is effected 
by scribing. Using a fine stylus of a suitable material, a 
line is scribed on the surface to be scribe-plated. The 
process of scribe-plating is, in fact, based on the observa- 
tion that the material in the region of the surface which is 
mechanically disturbed by the scribing exercises a prefer- 
ential nucleating effect when the scribed surface is subse- 
quently placed in a chemical or electrolytic plating bath, 
with the result that deposition of the metal from the bath 
can be confined to this disturbed scribed region. In this 
way, metals can be deposited on lines and other configura- 
tions that can be microscopically thin and small. Thus, 
lines having a thickness of the order of 1 micron have been 
successfully plated. Large numbers of such lines closely 
spaced together and running parallel or intersecting to 
form grids can similarly be plated. Scribe-plating appears 
very promising as a means of producing various miniature 
and microminiature electronic components (resistor and 
transistor elements) and systems. Indeed, so far most of 
the work on scribe-plating has, in fact, been performed 
with such possibilities uppermost in mind. Polished silicon 
and germanium slices have been scribed and the scribed 
lines and patterns have been plated with such metals as 
gold, indium, indium arsenide, gallium arsenide and 
chemical nickel. As a manufacturing technique for elec- 
tronic elements, scribe-plating can usefully be supple- 
mented by scribe etching : i.e. the 
preferential chemical etching of : 

lines scribed on both germanium 

and silicon surfaces. 
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1 


OF METALS 
MEETING 


INSTITUTE 
AUTUMN 


AVOURED with glorious weather, 
F the 53rd Autumn Meeting of the 

Institute of Metals was held in 
Brussels from September 18-22, by 
invitation of the Union des Industries 
de Métaux Non-Ferreux. 

Delegates were welcomed to the 
Conference by Mon. M. de Merre, 
President of the Union des Industries 
de Métaux Non-Ferreux, at the open- 
ing meeting at the Palais des Congrés 
on the morning of Monday, Septem- 
ber 18. In a brief and charming speech, 
Mon. de Merre referred to the cordial 
relationship that had always existed 
between the metallurgists of Belgium 
and Great Britain, and expressed the 
hope that the delegates would find this 
meeting not only instructive but 
entertaining. 

Thanking Mon. de Merre for his 
welcome, the President of the Institute 
of Metals, Prof. Hugh O’Neill, then 
introduced the Autumn Lecturer, 
Baron Snoy et d’Oppuers, who took as 
his subject “The Non-Ferrous Metals 
Industiy in a Unified Europe”. After 
tracing the history of the European 
non-ferrous metals industry between 
the wars, the lecturer dealt with the 
Common Market and its present and 
probable future effect upon the 
industry. He welcomed the approach 
that Great Britain is now making to 
join the Common Market, believing 
that a breaking down of trade barriers 
was the first step towards unification. 


A vote of thanks to the lecturer, 
proposed by Mr. G. L. Bailey, was 
received with acclamation. 

During the week three Technical 
Sessions were held, dealing respectively 
with “Deformation and _ Fracture”, 
“Corrosion” and “Surface Friction and 
Lubrication in Metal Working”. The 
proceedings at the first two of these 
will be published in this and sub- 
sequent issues of METAL INDUSTRY. 

At the conclusion of the last tech- 
nical session, a vote of thanks to the 
Belgian hosts and to all those who had 
contributed in any way to the success 
of the meeting, proposed by Prof. 
Hugh Ford and seconded by Mr. A. B. 
Ashton, was carried with enthusiasm. 

In the unavoidable absence of Mon. 
de Merre, Col. Berger-Hainaut, chair- 
man of the executive committee for 
the meeting, briefly replied. 

The social aspect of the meeting was 
well catered for, starting with a cock- 
tail party at the Metropole Hotel on 
the evening of Monday, September 18. 
On the Tuesday, delegates and their 
ladies were entertained at a reception 
given by the Bourgmestre of Brussels 
at the Hotel de Ville. 

By invitation of the Union des 
Industries de Métaux Non-Ferreux, a 
banquet and dance was held at the 
Concert Noble, Brussels, on Thursday. 
After the toasts of the King of the 
Belgians and the Queen of England 
had been honoured, Mon. de Merre 
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[Courtesy Belgium State Tourist Office 


proposed the toast of the Institute of 
Metals. 

Mon. G. Burnay (Chef de Cabinet de 
Monsieur le Ministre du Commerce 
Extérieure et de l’Assistance Technique) 
then proposed the health of all those 
taking part in the Autumn Meeting. 
The final toast, that of ’Union des 
Industries de Métaux Non-Ferreux 
and the JIndustrie Metallurgique 
Belge, was proposed by the President, 
Prof. H. O’Neill. 

Tours of Brussels, Bruges, Antwerp 
and Ghent provided welcome relaxa- 
tion for the ladies. 

Visits to works in the vicinity of 
Brussels, Antwerp, Charleroi and Liége 
also took place during the week. These 
included S.A. Visseries et Tr. fileries 
Réunies, Haren (a _ description of 
whose plant and processes will be 
published in our issue of October 13), 
and S.A. Chassis Métallique Belge 
(Chamebel). 

At this latter works, which specializes 
in welded aluminium structures, visitors 
were shown one of the largest anodic 
oxidation plants in the world. 

Other works visited were S.A. Manu- 
facture Belge de Lampes et de Matériel 
Electronique, which specializes in the 
field of electronics, thermionic tubes, 
and transistors, and S.A. Diamant 
Boart, which manufactures more than 
7,000 different types of diamond tools, 
one of the principal uses for which 
being drilling bits. 





The President, Prof. H. O'Neill, the Autumn Lecturer, Baron Snoy et 
d’Oppeurs, Col. M.-C. G. A. Berger-Hainaut, Mr. R. E. Moore 


Descriptions of the plant and pro- 
cesses of three other works which were 
visited, Société Général Meétallurgique 
de Hoboken S.A., at Olen, Société des 
Mines et Fonderies de Zinc de la 
Vielle-Montagne, at Balen, and S.A. 
Phenix Works at Flémalle, appear on 
pages 277, 273 and 281 respectively of 
this issue. 

Some delegates were also able to 
inspect the Centre d’Etude de L’Energie 
Nucléaire, where they were shown the 
experimental reactor (BR1) completed 
in 1957, and two others (BR2 and BR3) 
now nearing completion. Particular 
interest was shown in the new labora- 


tories for the development of nuclear 
techniques especially in the medical, 
biological and agricultural fields. 

An account of the work at the Centre 
National de Recherches Métallurgiques, 
which is supported by both the non- 
ferrous and the iron and steel indus- 
tries and which has as its objects 
the improvement of manufacturing 
methods in the metallurgical industry 
and of the quality of finished products, 
and the development of new applica- 
tions of metallurgical products, will 
appear in next week’s issue of METAL 
INDUSTRY. 

Outside those of purely non-ferrous 


Guests at the reception given by the Bourgmestre of Brussels at the Hotel de Ville 
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The Bourgmestre of Brussels, and Madame Cooremans with the 
President Prof. H. O'Neill 


interest were the works of Cockerill- 
Ougrée S.A., a highly integrated iron 
and steel manufacturing unit with 
blast furnaces, steel furnaces and rolling 
mills. An electrolytic tinplate line has 
recently been installed and there is also 
a plant for galvanizing steel sheet. 
Also visited were the Fabrique 
Nationale d’Armes de Guerre, S.A., 
Herstal, which not only manufactures 
small arms and ammunition but also 
trolley buses and engines for jet 
aircraft; and S.A. des Ateliers de Con- 
structions Electriques de Charleroi, 


manufacturers of nuclear power plants 
and power stations. 





Metal Industry, 6 October 1961 


TECHNICAL SESSION 


Deformation and Fracture 


the first technical session, held on the morning of 

Tuesday, September 19, was devoted to a discussion 
on the general theme of Deformation and Fracture, based 
on the following Papers. “The Tensile Properties of 
Heavily Deformed Molybdenum after Neutron Irradiation”, 
by D. N. Sethna, A. A. Johnson, K. J. Proud and §. S. 
Sheinin. “The Recovery and Recrystallization of Copper 
and Aluminium Under Stress”, by P. H. Thornton and 
R. W. Cahn. “The Deformation of Single Crystals of 
Aluminum-4-5 per cent Copper Alloy”, by G. Greetham 
and R. W. K. Honeycombe. “Creep and Hardness of 
Metals: A Physical Study”, by T. O. Mulhearn and 
D. Tabor. “The Role of Voids in Creep and Fracture of a 
Pure Metal”, by P. W. Davies and J. P. Dennison. “An 
Electron-Microscopic Study of a Cobalt-Base Alloy”, by 
L. Habraken. “The Phase Transformation of Thin Cobalt 
Films”, by E. Votava. 

The Papers were presented by Dr. Ivor Jenkins, acting 
as Rapporteur. In the course of his remarks Dr. Jenkins 
said :— 

During the past several years the meetings of this Institute, 
and the metallurgical literature in general, have indicated the 
ever-growing volume of scientific research which is being applied 
to the study of the basic properties of metals, and the attempts 
which are being made to explain these properties in terms of 
fundamental parameters. In particular, those properties which 
are sensitive to structure, such as recovery, recrystallization, 
deformation and fracture, have come in for considerable atten- 
tion. The dislocation, perhaps even to the most Victorian of 
metallurgists, is no longer a theoretical concept, and the remark- 
able advances in electron microscopy now enable it to be seen. 
It has been described as the elementary unit of plastic flow, and 
the properties of the metal around such a lattice disturbance are 
of primary importance in determining its behaviour. But even 
as the atom of Dalton has ceased to be universal and the ultimate 
particle, so we are now taught that there are different types of 
dislocation; that they can dissociate into partial dislocations with 
associated stacking faults, and that the intrinsic energy of such 
faults may be a fundamental parameter affecting a number of 
properties. We are told also that dislocations may interact either 
to annihilate one another or to produce some other form of 


Witte: the President, Prof. H. O’Neill, in the chair, 


lattice defect, such as a vacancy or even the nucleus of a crack; 
they may also interact with vacancies, grain boundaries, solute 
atoms and with precipitates, the nature of the latter reaction 
depending upon whether the precipitate is coherent or not with 
the lattice of the matrix. It is the outcome of such interactions 
as these which may profoundly affect the basic properties of 
metals. 

It is, then, against this tangled web of the detailed structure 
of metals that the group of Papers assembled for discussion 
today must be viewed. They differ widely in subject matter, 
but all are concerned with structure-sensitive properties of metals 
and the interpretation of deformation and fracture behaviour in 
terms of what may be called the “fine” structure of metals. In 
presenting them on behalf of the authors, I have arbitrarily 
divided them into two groups, those primarily concerned with 
deformation and related effects, and those concerned with 
deformation and fracture. 

The Paper by Thornton and Cahn is not concerned with 
deformation per se, but their studies of the effect of stress upon 
the kinetics of recovery and recrystallization lead to interesting 
observations on the deformed and recovered structures. Using 
hardness changes as a measure of the degree of recovery and of 
recrystallization, specimens of super-pure aluminium and of 
three grades of copper of very high, but varying purity, were 
cold worked by tensile deformation and then isothermally 
annealed whilst being subjected to a tensile creep stress. The 
effect of stress on the rate of grain growth was studied on single 
crystals of the pure aluminium and on polycrystalline copper with 
a sharp, twin-free, cube texture, to ensure growth into neigh- 
bouring regions of uniform deformation and orientation. Work 
hardening was achieved by cold rolling the gauge length of 
miniature tensile test specimens and nucleation was promoted 
by scratching the gauge length with a hardened steel point under 
a fixed load, in a direction normal to the specimen axis. 

Stress enhances the recovery of aluminium, but whilst a slight 
recovery could be detected in the less pure (O.F.H.C.) copper on 
annealing in the unstressed state, application of stress completely 
suppresses this, and in all grades leads to an increase in hardness. 

The difference in the recovery of the two metals is attributed 
to the relative ease with which dislocations dissociate into 
partials. The stacking fault in aluminium is short, and this 
facilitates recovery by climb and polygonization when vacancies 
are generated during the creep process. In copper, the partials 
are more widely separated and this process does not occur 80 
readily; hence, recovery cannot take place. The increased 
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recovery of the less pure grades of copper is attributed to the 
greater ease of polygonization in the presence of an impurity, 
but no explanation can be provided for this. 

The experiments on nucleation and grain growth showed con- 
siderable scatter for both materials, and the conclusions reached 
are, therefore, only qualitative. With this reservation, however, 
it is believed that stress has little effect upon the mean rate of 
grain growth in the aluminium, but that the rate of nucleation 
is profoundly reduced. The only conclusion that could be drawn 
from experiments with cube texture copper is that despite its 
many grain boundaries, the small misorientation appears to be 
unfavourable to nucleation, and this clearly merits further 
investigation. 

The effect of stress upon recrystallization of aluminium shows 
that two softening stages are apparent, the first due to recovery 
and the other to recrystallization. Whilst the effect of stress, 
apparently, is to accelerate the rate of recrystallization, the 
authors conclude, from their metallographic studies, that the 
increased rate of softening is due almost entirely to the stress- 
enhanced recovery. Because of this, recrystallization was very 
much reduced and even, in some cases, inhibited. 

In the absence of a reliable metallographic technique for 
distinguishing recrystallized from non-recrystallized regions in 
copper, progress of recrystallization was followed by micro- 
hardness histograms, and this technique could be used only on 
the purest grade of copper. The histogram splits into two well- 


defined peaks for material annealed in the unstressed condition, 
and the effect of an applied stress is to move the “soft” peak 


towards the “hard” peak and to reduce the scatter. This is 
attributed to the further work-hardening of the recrystallized 
material resulting from creep deformation under the applied 
stress, and further recrystallization is only induced at the highest 
stress level. 

Much of the past work on deformation has been done on 
single crystals of pure metals, and accordingly it is interesting 
to find the paper by Greetham and Honeycombe introducing us 
to the deformation behaviour of single crystals in an aluminium- 
4.5 per cent copper age-hardening alloy. 

High purity, single crystals produced by the strain-anneal 
method, were heat-treated to produce four different structural 
conditions, namely: supersaturated solution; aged at 130°C. for 
2 days to produce G.P. [1] zones; aged at 190°C. for 274 hr. to 
give optimum hardness with coherent G.P. [2] zones and a 
coherent @ precipitate; and finally, over-aged for 2 days at 350°C. 
to give a coarse dispersion of CuAl, precipitate. The deforma- 
tion characteristics of the different structures were followed by a 
study of the flow stress and rate of work-hardening at 77° K. 
whilst the effects of interrupting the deformation both at 77°K. 
and 293°K. were also examined. 

Stress-strain curves at 77°K. show that the supersaturated 
solution is markedly different in behaviour from the two aged 
materials having a low flow stress, no yield point and a low rate 
of work-hardening. The sharp change in the curve at the flow 
stress, however, is considered to be indicative of some disloca- 
tion locking which is attributed to the clustering of solute atoms 
on dislocations. Material aged at 130°C. has three times the 
flow stress and this is considered to be due to the GP. [1] 
zones lying on {001} planes forming pegs on dislocation lines 
and, because of their close spacing, producing effective locking. 
The dislocations, however, can cut through the zones and form 
a passage for subsequent dislocations, so that there is little work- 
hardening. This view is supported by the straight, well-defined 
slip bands in this material. The flow stress in this material is 
higher at 77°K. than at 293°K., and is attributed to the short 
range interaction at the lower temperature between dislocations 
and the G.P. [1] zones. 

The high flow stress at 77°K. of material aged at 190°C. 
suggests that dislocation locking is as strong as in the material 
aged at 130°C. However, the former material shows a marked 
rate of work-hardening, indicating that the movement of disloca- 


S. S. Sheinin 


Meial Industry, 6 October 1961 


P. H. Thornton 


tions is more difficult; the corresponding slip system is not so 
well-defined. The authors say that this is primarily due to a 
change in spacing of the precipitated particles (now about 400 A) 
so that dislocations bow around them by the Orowan 
mechanism, even though the particles are still coherent with the 
matrix. This view is supported by the fact that the flow stress 
is similar at 77°K. and 293°K. 

The wider separation of the particles in the over-aged material 
leads to a lower flow stress, but the rate of work-hardening is 
high because of interaction between dislocations and the distorted 
areas near to the particles. Deformation was associated with an 
octahedral slip system which was particularly pronounced when 
the material was heavily deformed at 293°K. 

Supersaturated crystals tending towards symmetrical orienta- 
tions showed higher rates of strain hardening than those of other 
orientations, but the effect became less pronounced as the degree 
of ageing increased. 

Whilst the supersaturated material and that aged at 190°C. 
showed a similar flow stress at 293°K. as at 77°K., material aged 
at 130°C. had a much lower flow stress at 293°K. Also, the 
rates of strain-hardening for the supersaturated solution and the 
material aged at 130°C. increased markedly at 293°K., indicating 
that strain-ageing was being induced by the increase in diffusion 
of copper atoms resulting from the higher concentration of 
dislocations and vacancies. Neither of the other two materials 
showed any dependence of work-hardening on temperature. 

Interruption of the deformation, and, in particular, the 
inclusion of a rest period at a temperature higher than the test 
temperature, led to a permanent raising of the stress/strain curve, 
but without significant change in the rate of work-hardening. 
This evidence of strain-induced ageing was found in all the 
heat-treated states, the effect being most pronounced in the 
supersaturated material. It is concluded that the upward shift 
is due to precipitation on to existing dislocations; this masks a 
degree of solute-atom hardening which also affects the flow 
stress, and, in the case of the over-aged material, leads to a 
Cottrell-locking effect, without a raising of the stress/strain 
curve. Strain-induced precipitation occurs in material aged at 
130°C. and at 190°C., indicating that the solid solution remaining 
is still supersaturated. 

Mulhearn and Tabor remind us that whilst the stress and 
strain patterns around a hardness indentation are complex, the 
mean pressure over the indenter is a fairly direct measure of the 
yield stress of a metal, and the work-hardening index, x, can be 
directly related to Meyer hardness index n : 

x=n—2 

For metals which do not work-harden significantly, n=2; for 
those which harden appreciably, n=2-6. Maintenance of the 
load in the hardness testing of soft, low-melting point metals 
results in some relaxation of the mean pressure over the indenta- 
tion, due to creep. The authors have studied this effect on 
indium and on lead over a wide temperature range and for 
loading times from 10% to 10~4 sec. 

For the longer loading times, a standard Vickers hardness 
machine was used, but for times less than 20sec. a special 
flexible, low-inertia, spring machine was designed which permitted 
loading times down to | sec. Still shorter loading times were 
achieved with a heavy ballistic pendulum and with a free-falling 
ball. 

Almost all indenters were hard-steel spheres. The indium 
and lead were spectrographically pure and, excepting for a few 
preliminary experiments on polycrystalline material which gave 
considerable scatter in results, all the experimental work was 
done on single crystals. 

Results for both metals, plotting the logarithm of the mean 
pressure against the logarithm of time, show that at temperatures 
greater than 0-6T,,, (T,,,=melting point), and for loading times 
longer than about | sec., a series of parallel lines is obtained, 
each corresponding to a particular test temperature. 

the assumption that the mean indentation pressure is 
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directly related to stress and that strain can be expressed as a 
linear function of the indentation and indenter diameters, the 
authors show mathematically that if the load, temperature and 
indenter are maintained constant, log p should bear a linear 
relationship to log t. The displacement of one line from another 
is then shown to be a measure of the activation energy of the 
process; for indium, this has been calculated as 16 K.cals., whilst 
for lead, the corresponding value is 28 K.cals., both values being 
close to the respective activation energies of self-diffusion. It is 
concluded, therefore, that these portions of the diagrams corre- 
spond to a viscous-creep range. Deformation is by slip, with 
no evidence of recrystallization, and the rate-controlling process 
is believed to be that of dislocation climb. 

For loading times less than | sec., the straight line relationship 
breaks down and all curves converge to an upper limiting value, 
P max., at a loading time of 10-4 sec. and less, which is inde- 
pendent of the test temperature. In indium, the type of deforma- 
tion also changes from one of slip to twinning. At the 
temperature of liquid air, hardness is almost independent of 
loading time and is about equal to P max.; deformation is again 
by twinning. In this region, the steep nature of log p/log t 
curve implies only a relatively small activation energy in the 
transition from twinning to slip. 

Over the range of temperatures and loading times used, 
deformation in lead appeared to involve only slip; at very low 
temperatures or for short loading times, a recovery process 
appears to supersede that of self-diffusion. 

The two Papers from Belgium remind us of the great advances 
which have been made in electron microscopy in the last few 
years in providing direct evidence of the finer structure of metals. 
Votava has studied the phase transformation in high purity 
cobalt, by direct transmission electron microscopy of thin films, 
about 1,500 A thick. A special specimen holder enabled the film 
to be heated to about 900°C. inside the microscope. 

The room temperature, h.c.p. form, produced by annealing 
and slow cooling from 900°C. before electrolytic thinning, shows 
extensive stacking faults. On heating, these begin to disappear 
at about 450°C., and the coalescence of partial into whole 
dislocations transforms h.c.p. areas into f.c.c. On cooling, the 
process is put into reverse, and transformed areas are associated 
with the splitting of dislocations into partials and the appearance 
of long stacking faults. However, unlike bulk specimens, the 
thin films show a lowering of the transformation temperature on 
cooling and a partial retention of the f.c.c. structure as shown 
by the lower density of stacking faults. 

It is concluded that on heating above the transformation 
temperature many of the total dislocations formed from the 
partials are either lost at grain boundaries or become pinned at 
obstacles. On cooling, there is therefore a much lower density 
of stacking faults having common pole dislocations with a screw 
character, which is the transformation mechanism proposed by 
Seeger, and only a small part of the matrix is transformed to 
h.c.p. The large, super-cooling effect is attributed to the 
pinning of dislocations on both surfaces of the very thin film, 
which interferes with their dissociation into partials. 

Habraken has applied the same technique to a study of the 
effects of cold deformation and heat-treatment on the fine struc- 
tural features of a heat-resisting alloy containing 50 per cent 
cobalt, 27 per cent chromium and 23 per cent iron. Earlier 
work on this and similar systems has shown that the iron- 
chromium and chromium-cobalt sigma phases are isomorphous 
and that the transformation of the h.c.p. (epsilon) phase to the 
high temperature gamma form occurs at a higher temperature in 
the ternary alloy than in pure cobalt. Furthermore, between 
600°C. and 700°C. a four-phase interaction takes place 

y + yet 
For the alloy studied in the present Paper, the equilibrium con- 
dition at 1,200°C. is y and below 800°C., » and o. At the 
four-phase transformation temperature, the alloy composition 
lies at the boundary between the (; ++) and the («+~) fields. 


~ 
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The >« transformation in pure cobalt and in the present 
alloy is of the martensitic type and even severe quenching from 
the » field fails to suppress it. The present work has shown 
that prolonged ageing at 800°C. results in the precipitation of 
sigma particles, mainly in the « phase and at grain boundaries. 

The effect of rate of cooling after annealing at 950°C. and at 
1,200°C. has been studied. Coarse-grained material, resulting 
from the higher annealing temperature and from slower cooling 
rates showed considerable transformation to the e phase, with 
many wide stacking faults appearing in both the » and « phases. 
The « phase in material air cooled from 1,200°C. also showed a 
regular array of dislocations. Heat-treatment of the annealed 
alloy at 700°C. produced no precipitate; the » phase showed 
wide stacking faults, whilst « phase showed stacking faults 
limited by partial dislocations. Cold deformation of the annealed 
alloy showed a very large number of stacking faults along the 
three (III) directions in the » phase, whilst the detail of the 
e regions could not be resolved. After prolonged annealing at 
700°C., however, the deformed « structure transformed into 
precipitates of « at triple boundary points and at a large number 
of small stacking faults within the grains, the stacking faults in 
the ) regions remaining unchanged. « phase also appears in 
the » grains. 

On the basis of the work described in this Paper, it is con- 
cluded that the high temperature (850°C.) strength of the alloy 
is due to the low energy stacking fault structure resulting from 
the segregation of solute atoms between the dissociated disloca- 
tions. In this way, cross slip, climb and intersection of disloca- 
tions are made difficult. At higher temperatures, the strength is 
retained by a precipitation of a stable « phase, associated with 
the stacking faults within the grains. 

Davies and Dennison take us further along the road of 
deformation and describe their experimental work aimed at 
explaining the mechanism of the formation of voids on grain 
boundaries during creep, which leads to intergranular fracture. 
They have studied the creep and rupture behaviour of high 
purity nickel in the form of void-free vacuum cast bar; and two 
sintered materials having, respectively, 1 per cent and 3 per cent 
by volume of closed porosity. Tensile creep tests were carried 
out at 400°C., 500°C. and 600°C. At 600°C., porosity markedly 
reduced rupture life at the higher stresses, whilst at low stresses 
all materials were similar. At 500°C., the stress-rupture life 
was little different for all three materials, but at 400°C. both 
materials having pre-existing voids gave much inferior life at a 
given stress. In contrast to the variability in rupture life, the 
three materials are stated to behave similarly at a given tem- 
perature with respect to stress/creep rate relationships. In all 
cases, creep rate could be related to rupture life by the Monkman 
and Grant relationship 

log (time to rupture) + m log (minimum creep rate) =C. 

The total elongation in all tests was within the range 10-15 per 
cent, increasing with an increase in the applied stress. Grain 
growth was extensive at 600°C. and low stresses, in the void- 
free nickel, whilst at higher stresses complete recrystallization 
occurred. At lower temperatures, little change in grain 
appearance was observed. No grain growth was observed in 
either of the sintered materials, whilst recrystallization was 
observed only in the low porosity material at areas of necking 
and fracture. 

The void-free nickel showed signs of internal cracking only 
at the lower temperatures; presumably, at higher temperatures, 
stress-relieving effects led to recrystallization and grain growth. 
Under all conditions of test, both sintered materials showed 
intergranular cracking, either of the triple point type or resulting 
from a linking-up of voids. No changes in shape or size of voids 
remote from the fracture zone could be detected, but in the 
fracture zone and at grain boundaries a change in shape could 
be observed. 

The authors conclude that since the time to fracture and 
minimum creep rate are similarly related for all specimens, the 
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most significant contribution of voids to the fracture process 1s 
their effect on creep rates. This cannot be accounted for by 
the reduction in effective cross-sectional area, neither can it be 
associated with different sub-structures in the three nickel grades 
before test, since sub-structures in a metal of low stacking 
fault energy, such as nickel, are only developed after lengthy 
times of creep testing. 

Mott has proposed that the rate-controlling process for creep 1s 
the rate at which vacancies are created by the movement of jogs 
on screw dislocations and absorbed into the metal lattice. The 
authors have adapted Mott’s equation to the condition where a 
non-equilibrium concentration of vacancies exists in the lattice, 
and show that the presence in a metal of a large number of 
vacancy sinks, such as voids, would be expected to increase the 
creep rate by drawing off a large quantity of vacancies and hence 
change the activation-free energy for creep. In support of this 
view, the authors show that under compression, the creep rate 
is independent of pre-existing voids which are unstable and no 
longer act as vacancy sinks. 

The product of time to fracture and minimum creep rate is 
approximately equal to the total creep elongation neglecting the 
initial and final rapid extensions and since the relationship 
between these two parameters is independent of stress, tempera- 
ture and the presence of voids, this suggests to the authors that 
all material tested is capable of only a fixed amount of true 
creep elongation. Once this is attained, voids in dense material 
are created at grain boundaries by a slip mechanism, grow to a 
stable size and then proceed to absorb vacancies from the lattice 


with a resulting increase in creep rate, and an increase in the 
rate of growth of cracks by further boundary slip. Pre-existing 
voids do not materially change this mechanism, since the effect 
of grain boundary slip is merely to change their shape and not 


their volume. Vacancy absorption, therefore, is not considered 
to be an important mechanism in the growth of voids. 

Thus, at 600°C. and low stresses, the time is sufficient for 
vacancies to diffuse to all available sinks, and then the addition 
of extra voids is unimportant. Only at higher stresses and tests 
of shorter duration do pre-existing voids become important. 
At 500°C., the effect of voids in restricting grain growth is 
thought to cancel their effect of increasing the creep rate by 
vacancy absorption. At 400°C., both grain boundary migration 
and vacancy diffusion are slowed-dewn and, in the absence of 
voids, excess vacancies are maintained. 

Johnson and co-workers reported upon the effect of neutron 
irradiation on the ductile-brittle transition in a heavily cold-worked 
b.c.c. metal, molybdenum. Much of the work devoted to the 
study of ductile-brittle behaviour in b.c.c. metals has centred 
around Petch’s empirical relationship 

oy=o,+K,.d-3 
and the effects of temperature, strain rate, grain size and impurity 
content on the terms <; (lattice friction stress) and K,, (the stress 
required to unpin a dislocation from its locking atmosphere). 
By measuring the effects of neutron irradiation on these two 
terms, therefore, it should be possible to assess the contributions 
to irradiation hardening of lattice hardening and dislocation 
hardening respectively. Work on the irradiation hardening of 
steel has been interpreted as being due to an increase in «;, 
leaving K, unchanged. Johnson, on the other hand, in earlier 
work does not consider that the irradiation hardening of molyb- 
denum can be explained in terms of changes in +, and K,. He 
believes that the point defects created by neutron irradiation 
interact with all dislocations present, increasing resistance to slip 
which results in a higher work-hardening rate and a jogging of 
dislocation sources so that they become more difficult to operate. 
If this point of view is correct, then the properties of irradiated 
molybdenum should depend upon the initial density and distri- 
bution of dislocations. The present Paper is an attempt to 
provide information on this aspect by studying the irradiation 
embrittlement of heavily deformed molybdenum. 

Miniature tensile specimens of molybdenum 

ditions of treatment, namely, swaged at 600°C., 


in three con- 
stress-relieved 
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at 1,000°C. and annealed, respectively, were sealed in 
aluminium canisters and exposed at 40-50°C. to neutron doses 
ranging from 1x 10'° to 4x 10'9 nv.t. After an appropriate 
period to allow activity to decay, the tensile properties of the 
materials were determined over the temperature range — 196°C. 
to +100°C. A constant strain rate of 0-88 x 10-4/sec. was used. 

The temperature dependence of strain to fracture and reduc- 
tion in area at fracture for the recrystallized and swaged materials 
is such that in both cases these properties fall sharply with 
temperature, becoming zero at 60°C. for the recrystallized 
materials and about — 110°C. for the swaged alloy. The yield 
stress and brittle fracture stresses increased correspondingly, 
those for the cold worked material being higher at any given 
temperature than for the recrystallized material. The swaged 
specimens showed sharp yielding, usually with a yield drop. 
Both the stress-relieved and the irradiated materials gave similar 
results to the swaged material, the transition to brittleness 
occurring at about the same temperature. 

The lower transformation temperature of the deformed material 
as compared with the recrystallized is attributed to a redistribu- 
tion of grain boundary impurities during working and the 
removal of grain boundary weakness. Fracture changes from an 
intergranular one to cleavage, which requires a higher stress and, 
hence, a lower temperature to induce brittleness. The enhanced 
yield point in swaged specimens is attributed to a strain-ageing 
effect resulting from swaging at 600°C., when dislocations in 
the molybdenum are considered to be mobile. 

The absence of any effect of irradiation on the transition tem- 
perature is contrary to the results of earlier workers on recrystal- 
lized and on stress-relieved molybdenum, but the authors maintain 
that the results confirm that the effect of neutron irradiation 
depends upon the initial dislocation structure in the metal. At 
this stage, they refrain from discussing the implications of this 
in terms of atomic mechanisms, but bearing in mind the practical 
significance of the problem in relation to nuclear power plant, 
advocate a more detailed study of the extent to which irradiation 
embrittlement may be affected by control of the initial 
dislocation structure in a metal. 


Discussion 


The discussion was opened by Dr. G. L. J. Bailey (Inter- 
national Nickel Company (Mond) Limited), who said the 
Papers to be discussed lie, in the main, within the field of metal 
physics, that is to say, that they are concerned with atomistic 
interpretations of macroscopic observations. All the work 
reported, therefore, comes into the “fundamental” category and 
no one will expect that the results should lend themselves 
directly to the solution of their particular practical problems. 
The metal physicists have a difficult bridge to build, but if we 
can feel that they are building it towards the technological 
shore, they can be assured of the interest of the general 
membership of the Institute. I think it is appropriate, therefore, 
to look at each Paper critically from this point of view and ask 
how far the work described brings us closer to some techno- 
logical advance. This surely is the aim of metal physics as it 
comes within the purview of the Institute of Metals. 

The arrangers of this session have grouped the Papers we 
are discussing under the heading “Deformation and Fracture”. 
This is a neat wrapper for a package of widely assorted contents, 
and it is not easy at first sight to find common threads running 
through the different investigations reported. It is worth 
noting, however, that only two of these seven Papers are 
explicitly concerned with alloys. The rest cover a broad 
spectrum of pure non-ferrous metals — copper, cobalt, nickel, 
aluminium, lead, indium, and molybdenum—of which probably 
only the last, molybdenum, can be said to pose problems of 
practical interest, as a pure metal, from the point of view of 
deformation and fracture. 

I know it is argued that one must build up an understanding 
of the complex from studies of the simple, but I do find it 
rather difficult to see how studies of a pure metal, of the kind 
described, for example, by Dennison and Davies, are going, even 
in the long run, to contribute to an understanding of the 
relevant mechanisms of creep in the complex alloys which are 
of greatest practical interest in a creep context, and I feel the 
same kind of difficulty about the Papers by Tabor and Mulhearn 
and by Cahn and Thornton. 

One has only to read the Paper by Honeycombe and 
Greetham on the deformation of aluminium-4} per cent copper 
to see that important new factors assume an overriding influence 
on deformation in a real engineering material. 

Is the detailed quantitative sort of approach, using pure 
metals, exemplified by the three Papers I have mentioned, really 
going to produce a significant advance in technology ? 

The Paper by Mulhearn and Tabor returns to the tradition 
of the early, classical work of Andrade in that, initially, they 
describe the process of deformation in analytical terms, without 





Metal Industry, 6 October 1961 


a physical model. There have frequently been suggestions that 
hot-hardness tests can be correlated with conventional creep 
data, with varying degrees of empiricism. However, hardness 
impressions impose a complex type of deformation and it is 
easy to agree that the analysis of plastic processes given in the 
Paper is an essential step in putting such correlations on a firmer 
basis. It is a pity that their work has been confined to pure 
metals. 

I hope the authors will be able to say that they will extend 
their work to more complex materials, and in particular to 
precipitation-hardened alloys. Some of these show stress-strain 
relationships which could not be described by the simple law 
given in the first paragraph of their Paper. Examples of such 
curves are given in another Paper under discussion—that of 
Greetham and Honeycombe. It would be interesting to know 
how sensitive is the analysis given by Tabor and his colleague 
to the shape of this stress-strain curve, or the creep curve. 

Can we, in fact, begin to see how far hot-hardness measure- 
ments, properly interpreted, may be of practical use as a quick- 
sorting method in the development of creep resistant alloys ? 

Turning now to the Paper by Greetham and Honeycombe, 
we see the application of some current ideas about dislocation 
movement to the interpretation of plastic deformation in single 
crvstals of an aluminium-copper alloy. 

The heat-treatments examined produce such marked effects 
on the stress-strain curve that there is ample scope for several 
different aspects of dislocation theory in explaining them. 

The authors also find it necessary to distinguish rather subtle 
differences between “strain- -ageing’ » Particularly in certain of 
their over-aged crystals, and “strain-age-hardening” in, for 
example, the supersaturated solid solutions. How far do these 
concepts differ? The precipitates of strain-induced hardening 
may well be the clusters of copper atoms which form the G.P.I. 
zones. Will these differ much from the concentrations of what 
will presumably also be copper atoms involved in strain-ageing 
by the Cottrell mechanism ? 

Is Suzuki hardening, in the form of segregation of copper to 
the stacking faults of extended dislocations, a possible alternative 
hardening mechanism ? 

Davies and Dennison show some interesting resuits in Figs. 4, 
5 and 9 of their Paper. I would like to feel more fully convinced 
that the differences of creep behaviour between the different 
types of specimen used are not in some way connected with 
minor impurity differences, but assuming that purity is not a 
factor there is something to be explained. 

As I understand it, the authors say, following Mott, that the 
resistance to the movement of jogs on screw dislocations is the 
rate determining process in the creep of pure metals. The 
movement of jogs produces vacancies, and vacancy concentra- 
tion in creep will normally be above equilibrium. The higher 
the vacancy concentration, the more difficult it is for new 
vacancies to form and, therefore, the greater the resistance to 
deformation. If voids are present, they provide highly efficient 
vacancy sinks, so creep rate is increased. 

This last is the most difficult premise to accept. Lomer, in 
the “Symposium on Vacancies and Other Point Defects in 
Metals and Alloys” of 1958, makes the point that free surfaces, 
grain boundaries and dislocations all provide not only sinks but 
also sources for vacancies, so there are plenty of places, apart 
from the voids, for vacancies to go to, as well as to come from. 

Of all the Papers we are discussing, I must confess that I 
found the Paper by Thornton and Cahn to be the least 
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provocative of interest in relation to any technological problem 
of which I am aware. t is not to say that the difficult task 
they have set themselves has not been well and carefully carried 
out. If their conclusions are of more than pedantic interest, 
I hope that the discussion will bring the point out, and also, of 
course, give opportunity to air any academic questions that the 
Paper may provoke. As in the Paper by Habraken, the authors 
emphasize the importance of stacking fault energy, in that they 
ascribe the differences in behaviour between copper and 
aluminium to the relatively low stacking fault energy in copper. 

The Paper by Sethna, Johnson, Proud and Sheinin is brief 
and to the point. The result they obtained is perhaps not 
surprising, and is, no doubt, of direct practical consequence. 

Both Belgian Papers describe studies made using the electron 
microscope to examine thin metallic films, and from this point 
of view of the practical significance of the observations, it has 
to be said that thin films are a different thing from the 
three-dimensional material they represent. Indeed, Votava’s 
Paper makes this quite clear. The point is not, however, 
explicitly dealt with by Habraken in his interesting discussion 
and conclusions. Apart from the two-dimensional qualifications 
which have to be borne in mind, there is, in the case of alloys, 
the possibility that the thin film specimen is not compositionally 
representative of the bulk, and I would like to ask Habraken 
how far those of his conclusions which are based on observations 
of thin films can, in his opinion, be applied reliably to the alloy 
he has studied when in its normal three-dimensional form. 

I would like to add that, whether or not one can quantitatively 
translate thin-film observations into three-dimensional practice, 
I am sure that the qualitative findings are enormously stimulating 
to practical alloy development. 

S. Harper (British Non-Ferrous Metals Research Association): 
Quite large differences in the minimum creep rate and “time to 
fracture” between sintered and melted nickel have been found 
by Davies and Dennison. They ascribe these differences as 
being due to grain boundary cavities left unsintered in the 
sintered material, the cavities acting as sinks for vacancies which 
are generated by the creep process. It appears that this sintered 
material does not fail by the growth and spread of the cavities 
along the grain boundaries. The cavities do not grow in size, 
and failure is by the formation of a long, very narrow crack 
along the grain boundaries. One wonders whether the cavities, 
as such, play any part in the creep process. It is difficult to 
see why isolated cavities should be such better sinks than the 
grain boundaries themselves, and the time involved in the 
process appears to be quite wrong. Assuming that the activa- 
tion energy for the movement of a vacancy in nickel is approxi- 
mately 1.3 eV (A. H. Cottrell; “Symposium on Vacancies and 
other Point Defects in Metals and Alloys”, The Institute of 
Metals, 1957, p. 11), then the time for a substantial number of 
the vacancies to move across a grain is about 105 to 10® sec. at 
400°C.; a time which is long compared with the time to fracture 
in many of the tests. Moreover, if the rate controlling process 
is the diffusion of vacancies to a grain boundary, this process 
should still go on in the absence of voids and, hence, the creep 
rate should increase with decreasing grain size which, as the 
authors point out, is contrary to experience with nickel in this 
ae range (Hazlett and Parker; 7.4.1.M.M.E., 197, 318, 

953). 

It seems more likely that vacancies generated during creep 
are annihilated on dislocations or on the interstitials which are 
also formed—as first suggested by Mott. I wonder whether 


Fig. 2—Specimen as Fig. 1 stressed at 150 Ibj/in® at 900°C. 
for 60 hr. x 100. 
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the authors have considered that the results may be due to the 
presence of grain boundary films of some contaminant and it 
is this film which stops the cavities sintering up. 

Evidence that the cavities, even when sheared by grain 
boundary sliding, do not return to a spherical shape, suggests 
that the surface of the cavities and the exposed grain boundary 
surface may be contaminated. Again, the complete absence of 
grain growth at 600°C. suggests that such films do exist. Some 
restraint to grain growth 1s offered by the cavities, but in our 
experience clean surfaced cavities produced internally in copper 
do not markedly restrict grain growth at 500°C. It could be 
that the grain boundary film cracks under a tensile stress and 
it is the time dependent spread of these cracks which gives a 
macroscopic acceleration of creep in tension but not in com- 
pression. Can the authors tell us whether they have examined 
the grain boundaries for cracking at intermediate stages in the 
creep test? 

We would support the authors in their contention that the 
condensation of lattice vacancies is relatively unimportant as a 
mechanism for the growth of voids. We have recently carried 
out some tests which seem to show this. The Russian scientist 
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Rybakova and associates (L. M. Rybakova and S. Z. Yemel’chik; 
“The Physics of Metals and Metallography”, 1960, 9, (5), 89-96) 
have shown that small grain boundary cavities can be produced 
in copper by cyclic quenching. Fig. 1 shows such cavities 
produced by quenching copper from 650°C. into water a 
hundred times. The mechanism by which these cavities are 
produced is not yet fully understood but it is clearly connected 
with the internal strains produced on quenching. The 
phenomenon does, however, provide a very simple method of 
producing small grain boundary cavities internally, so that the 
voids are not contaminated either with gas or surface corrosion 
films. These cavities can be made to grow under very low 
stresses at high temperatures. Fig. 2 shows the results of 
stressing such a specimen at 150 lb/in? at 900°C. for 60 hr. The 
cavities have grown and are beginning to join up and form a 
fracture. This low stress is far too small to cause significant 
deformation so that vacancies cannot come from that source and 
are, presumably, supplied from grain boundaries parallel to the 
tension axis. The applied stress is, however, just sufficient to 
overcome the surface tensional forces of cavities of about 
2-3 microns diameter. 


Belgian Non-Ferrous 


lurgy of non-ferrous metals had 

attained the industrial stage it 
has always formed one of the main 
basic sections of the Belgian economy. 
The production of zinc, lead and silver 
dates back to the beginning of the 19th 
century. It was, incidentally, a Belgian, 
J. J. D. Dony, who discovered the 
process for the production of zinc, 
which subsequently was adopted 
throughout the world. 

With an output of 200,000 metric 
tons, the Belgian works, before the 1914 
war, occupied third place among the 
smelters of the world. 

Later, the activities of the Belgian 
smelters were directed more and more 
towards the production of higher and 
higher grades of zinc and lead as well 
as towards the recovery of other non- 
ferrous metals such as cadmium, 
antimony, bismuth and arsenic, which 
generally accompany these metals, and 
towards chemical products arising from 
these smelting operations. 

On the other hand, the exploitation 
of the mineral resources of the Congo 
led to the production in Belgium of a 
number of important metals such as 
copper, cobalt, radium, tin, gold, silver, 
selenium, germanium, uranium, tanta- 
lum and niobium. ‘These metals are 
today being produced in works which 
are among the largest and most modern 
in Europe. 

Parallelling the development of the 


Piers the time when the metal- 


Metals Industry 


By Marcel de Merre 


(President, l’ Unton des Industries de Métaux Non-Ferreux) 


To complete this outline of the 
structure of the Belgian non-ferrous 
metals industry, mention must also be 
made of the secondary alloy smelting 
works and foundries. 

The whole of the Belgian non-ferrous 
metals industry, the concentration of 
which is unique, finds itself for various 
obvious reasons primarily concerned 
with international trade, both import 
and export. 

With no mineral resources available 
within the country, the Belgian smelters 
must procure their raw materials from 
countries throughout the world. The 
relative shortage of ores available, par- 
ticularly those of zinc and lead, which 
results from the siting of smelters at 
the mines, calls for continuous efforts 
in the field of raw materials supply. 
This has led the Belgian smelters to 
form the Association de Recherches 
Miniéres, the prospecting activities of 
which were intended to iead to the 
discovery of new sources of supply. 

On the other hand, the home market 
absorbing only 30 per cent of the 
output, the bulk of the country’s pro- 


duction has, therefore, to be exported. 
It is around the above two features 
that the problems, the preoccupations 
and the hopes of the Belgian non- 
ferrous metal industry are centred. 


Economic Aspects 
Because of the almost complete range 


covered by its products and _ the 
absolute value of the latter, the Belgian 
non-ferrous metals industry occupies 
an important position and_ carries 
important responsibilities in the 
national economy. 

Comprising some two hundred 
undertakings and giving employment 
to nearly 20,000 people, the industry is 
responsible for about one-tenth of the 
total Belgian foreign trade. Output of 
non-ferrous metals for 1960 is given in 
Table I. 

The existence of a large basic 
industry also ensures a reliable source 
of supply, competitive conditions and 
adequate technical assistance to the 
various consumer fields. 

Because of its high productivity and 
constant progress, Belgian industry has 


TABLE I—OUTPUT OF NON-FERROUS METALS IN 1960 





Ingot Metals Output 


Semi-manufactured 


Output 
(1,000 metric tons) 





212 


Copper 

Zinc 248 Zinc and miscellaneous 
Lead 93 Lead 

Tin 9 Aluminium 
Miscellaneous 7 


569 


production of the various non-ferrous Copper 


metals was the formation of an impor- 
tant metal-working industry, primarily 
concerned with zinc, copper and lead, 
and the development from the years 
before the second world war of the 
fabrication of aluminium. 


( 1,000 metric tons) 
| 





Total Total 
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been able to maintain its position in the 
face of foreign competition, which 
frequently benefits from large home 
markets protected by heavy customs 
duties. 

This success has only been possible 
due to the impulse given by the 
industry to applied scientific research. 
Its influence has been directed towards 
the modernizing of the various classical 
metallurgical processes, the develop- 
ment of entirely new processes, the 
production of higher and higher grades 
of metals, the recovery of secondary 
metals from an ever-growing range of 
products and, finally, the development 
of the production of new materials, of 
which the semiconductive metals have 
been the most spectacular. 


International Relations 


The structure of the industry, and of 
the Belgian economy in general, of 
necessity ties its main preoccupations 
to the various aspects of international 
trade. 

Both in regard to the supply of raw 
materials for the industry and in regard 
to outlets abroad for all its products, 
commercial relations with other 
countries and the policy of partners in 
trade constitute ever-present problems 
which condition Belgian prospects of 
future activities and expansion. 

The influence exercised by this par- 
ticular situation will be better under- 
stood from a consideration of the rank 
occupied by the industry both as a 
producer and exporter among the 
countries of the E.E.C. and _ the 
O.E.E.C. and the countries of the free 
world. This ranking is indicated by 
the data in Tables II and ITI. 

This undoubtedly enviable position 
also serves as evidence of the difficulties 
of the daily struggle facing the industry 
in order to maintain its competitive 
position in the technical, industrial and 
scientific and commercial fields, the 
more so as it finds itself faced by tariffs 
and trading policies which frequently 
give rise to unfair conditions of 
competition. 

This applies particularly in the case 
of the metals fabricating industry 
which, in foreign markets, meets pro- 
tective customs duties which are very 
high and, in some cases, prohibitive 
and which distort the possibilities for 
the development of such markets. This 
situation has, nevertheless, not pre- 
vented the fabricating industry from 
attaining the fifth rank among the 
O.E.E.C. countries. That is why the 
various efforts which have been made 
on an international level since the war 
with a view to facilitating and liberaliz- 
ing foreign trade have always received 
full support from the Belgian non- 
ferrous metals industry. 

Whether in the case of the General 
Agreement on Tariffs and Trade, of 
the O.E.E.C. or Benelux, every con- 
tribution towards the elimination of 
foreign exchange restrictions and 
improvement in the competitive con- 
ditions have been considered with 
favour. 


TABLE II—1959 RANKING OF BELGIUM AS INGOT PRODUCER 





Metal In E.E.C. 


In O.E.E.C. In World 





Copper 2nd 
Zinc Ist 
Lead 2nd 
Tin Ist 





3rd 7th 
Ist 2nd 
2nd 6th 
2nd 4th 











TABLE III—1960 RANKING OF BELGIUM AS INGOT METALS EXPORTER 





Metal In E.E.C. 


In O.E.E.C. In World 





Copper Ist 
Zinc Ist 
Lead Ist 
Tin 3rd 





Ist 2nd 
Ist 2nd 
Ist 3rd 
4th 5th 











In the same way, the formation of 
the European Economic Community, 
which opened the frontiers to a vast 
market of 160,000,000 inhabitants and 
placed the producers of the different 
member countries in equal conditions 
of competition, could not fail to corre- 
spond to the fundamental aspiration of 
the non-ferrous industry. 

In this economic community, the 
establishment of a common moderate 
external tariff and the pursuit of a 
common trading policy will permit the 
community to benefit from a home 
market experiencing a balanced expan- 
sion, and on the world scale from 
advantages substantially equal to those 
enjoyed by the main competitors and 
trading partners. 

The development of this common 
policy must necessarily be guided by 
the commercial position of the Six in 
the world. The considerable proportion 
of world trade (about 25 per cent) 
which it claims, constitutes a decisive 
factor which excludes any question of 
an isolationist or protectionist policy. 
There is, likewise, no doubt that the 
European Economic Community must 
become a potent factor favouring the 
lowering of customs barriers through- 
out the world and the liberalization of 
trade. 

The relations between the Six and 
the United Kingdom, with its trade 
relations with the Commonwealth and 
the European Free Trade Association, 
present an immediate problem of the 
greatest importance to the economic 
future of Europe and the West. 

If the countries of the Common 
Market constitute the largest outlet for 
the products of the Belgian non-ferrous 
metals industry (about 50 per cent of 
its exports), the opening up of other 
markets, particularly those within the 
enlarged framework of an economic 
community, give further promise of 
general expansion. 

While current trade with the 
United Kingdom and the countries of 
the European Free Trade Association 
is, at present, relatively small (about 
4 per cent and 16 per cent respectively 
of Belgian exports) there can be no 


doubt that an extension of the Common 
Market frontiers will create new 
opportunities for development and 
greater stability. 

The special position and structure of 
the Continental and British non-ferrous 
metals industries respectively will 
certainly present various difficulties in 
regard to commercial policy and tariff 
controls. 

It is to be hoped that these difficulties 
will be resolved in the course of the 
coming negotiations in a positive and 
realistic spirit. Industry itself has a 
primary roll to play in the search for 
these solutions. 

Whether in regard to commercial 
policies in their various aspects, or to 
various factors relating to raw material 
markets, or in regard to Government 
or International influences exercised on 
these markets, the industry, which itself 
contributes so largely to the state of 
health of the world markets, cannot 
remain indifferent to any of these 
problems. 


Future Prospects 


The confidence in the future shown 
by the industry is measured by its 
achievements in the past. 

It rests first of all on the invaluable 
capital represented by its achievements 
and on the whole mass of the experi- 
ence accumulated by industrialists and 
engineers while facing difficulties and 
trials in the past. 

This confidence is also justified by 
the potentialities and the variety of the 
metals manufactured, which permit a 
constant adaptation of them to new 
demands and to technical progress. 
The continuing long-term growth of 
production and consumption due to the 
increasing population and the rising 
standard of living likewise constitute a 
favourable promise, the more so as the 
efforts towards international co-opera- 
tion and economic integration are 
already bearing fruit. 

It is towards this perspective of wider 
and more liberal horizons that the 
Belgian non-ferrous metal industry is 
today directing its hopes. 





Metal Industry, 6 October 1961 


Autumn 
Meeting 
Banquet 


Above: Prof. H. O'Neill, 
Monsieur Marcel de 
Merre, Monseigneur M. 
van Waeyenbergh, The 
Earl of Verulam. 


Above: Sir Edgar Sengier, 
Mme. Leblanc, Mr. G. L. 
Bailey, M. G. Burnay, 
Mrs. H. Thomas, 
M. W. de Keyser, Mrs. 
L. B. 'Pfeil, M. J. van 
Oirbeek 


Above: M. G. Leburton, Mme. Brabant, 
Prof. H. Ford, Mme. Delruelle, Senor 
F. Torras Serrataco, Mr. J. R. Cotton. 


Above: Mme. W. de Keyser, Col. Berger- 
Hainaut, Mrs. G. L. Bailey, M. F. Leblanc, 
M. J. Delruelle. 


Left. Mme. Berger-Hainaut, M. Brabant, 
Mrs. H. Ford, Mr. L. S. Ross. 
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Works Visits 





Mines et 
Fonderies de 
Zinc ,de la 
Vieille-Montagne 


the physical and chemical charac- 

teristics of the numerous metals 
contained in the basic ores have led 
producers to design and _ construct 
integrated installations where dry and 
wet methods of recovery are united 
within extremely varied circuits, 
making it possible to obtain a satisfac- 
tory recovery of the many constituents. 

This is well illustrated by the plant 
and processes of la Société des Mines 
et Fonderies de Zinc de la Vieille- 
Montagne, which is entering its 125th 
year of existence and which is, at 
present, classed as being the largest 
zinc-producing concern in the world. 

Founded in 1837, la Vieille-Montagne, 
whose head office is in Angleur, near 
Liége, has expanded considerably since 
its creation, both as regards the number 
and size of its working branches and 
the development and diversity of its 
products. 

Outside Belgium, its mining and 
metallurgical activity has extended to 
Sweden, Germany, France and Algeria. 

Since 1934, la Vieille-Montagne has 
entrusted the working of its factories 
and mines beyond the Rhine to its 
German branch, “A.G. des Altenbergs 
fiir Bergbau und Zinkhiittenbetrieb”, 
at Essen-Bergeborbeck. 

The metallurgical undertakings of 
the V.M. group comprise: two elec- 
trolysis plants, five zinc foundries, five 
rolling-mills, two zinc white works, 
one lead works and four roasting and 
sulphuric acid divisions; each of these 
works has, in addition, a _ certain 
number of subsidiary manufactures. 

The Balen (Belgium) and Viviez 
(France) factories have an annual zinc 
production capacity of 65,000 tonnes 
and 70,000 tonnes respectively and are 
the two largest electrolysis plants in 
Europe. 

Although its activity today, as 
originally, is still based on the metal- 
lurgy of zinc, la Vieille-Montagne has 
gradually been led to increase its manu- 
factures very considerably. Thus, the 


iF the metallurgy of zinc and lead, 


range of marketable products at present 
comprises : zinc, lead, cadmium, silver 
bullion, zinc dust, zinc white, bismuth, 
mercury, germanium, silicon, indium, 
thallium, various zinc and lead semi- 
manufactures, copper sulphate, calcium 
arsenate, sodium antimonate, and 
calcium stannate. 

The basic materials are mainly com- 
posed of zinc and lead ores, oxidized 
zinciferous materials and _ metallic 
zinciferous materials. 

The company’s objective is to have 
available adequate technical equipment 
to treat and to extract as much as 
possible from any zinciferous or 
plumbiferous material, whatever its 
physical state and chemical composition. 

Sulphurized zinc ores must be trans- 
formed into oxides by roasting, prior 
to their treatment for the production of 
metal. The old roasting process, the 
multiple hearth furnace, is on its way 
out. It was first of all superseded by 
roasting in suspension (flash-roasting), 
then by the very recent process of 
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roasting in a fluidized bed. La Vieille- 
Montagne has played an important 
part in the perfecting of this latter 
technique. 

The heat generated by roasting is 
utilized for raising steam in boilers 
situated next to the furnaces. 

The gases produced, containing 7 per 
cent sulphur dioxide, are sent, after 
filtering through cyclones and electro- 
static filters, to modern units manu- 
facturing sulphuric acid by the Contact 
Process. The dusts filtered from the 
gases furnish a material enriched with 
lead, cadmium and thallium, which is 
sent to the cadmium production plant. 
If the treated ores contain mercury, the 
sediments collected at the bottom of 
the wet electrostatic filters are distilled 
and the mercury thus recovered is 
purified, 

La Vieille-Montagne produces zinc 
by two different processes, the electro- 
lytic process and the thermal reduction 
process. As the method of roasting is 
not the same for ores intended for 
electrolysis and for those which are to 
be treated in thermal zinc furnaces, a 
preliminary selection of the ores takes 
place before roasting: those which 
contain valuable secondary metals are 
treated by electrolysis and those without 
secondary metals, or containing impuri- 
ties unsuitable for electrolysis, are 
reserved for the zinc furnaces. 

Those ores for electrolysis are first 
treated by sulphating roasting so as to 
compensate for the inevitable acid 
losses in the electrolysis circuit. For 
the ores intended for thermal reduc- 
tion, roasting is carried out so as to 
eliminate most of the sulphur, and as 
much as possible of the cadmium and 
lead, in the form of rich dusts. 

This pre-roast is then subjected 
to a sintering roast on a Dwight- 
Lloyd machine which, whilst removing 
the remainder of the lead and cadmium, 
gives a sintered, dense and porous 
product which is perfectly suitable for 
the zinc furnaces. 

In general, lead ores contain a little 


Fig. 1—Flow sheet of the Balen plant, an integrated zinc and lead smelter and refinery designed to 
recover by-products. In the closed circuits, by-products are removed at the point where their 
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zinc and zinc ores a little lead. Con- 
sequently, it is usual, after treating 
each of these ores, for the slag of the 
lead furnace to be zinciferous (10-13 per 
cent zinc) and for the electrolysis 
residues to be plumbiferous. 

The complete recovery of lead and 
zinc, therefore, calls for a closed 
circuit between the processing units of 
each of these two metals. A flow sheet 
of the process, as carried out at Balen, 
is shown in Fig. 1. 

The slag from the lead furnace, and 
the electrolysis residues, are charged 
into hot blast furnaces; the product 
is a rich, mixed oxide containing almost 
all the zinc and lead of the charge. 
This oxide, being easily soluble, is put 
into solution in a circuit separate from 
the electrolysis of the zinc. The 
residues from this lixiviation, with 
lead sulphate base, are sent away to the 
lead refinery to be put into the charge, 
after roasting with lead ores. The loop 
is, therefore, closed and the losses 
reduced to a minimum. 

The mixture, comprising lead ores, 
rich, lead-containing electrolysis 
residues from the oxide circuits, 
plumbiferous materials purchased else- 
where and flux (iron-bearing ashes 
arising from the magnetic sorting of 
the residues of zinc furnaces), is 
desulphurized on the Dwight-Lloyd 
machine, use being made of the gases 
for the manufacture of sulphuric acid. 
The conglomerate obtained, with an 
addition of coke, is charged into a large 
water-jacketed furnace of 7-25 m* 
section at tuyére level. For blowing, 
the furnace has available oxygen- 
enriched air, the oxygen of which is 
produced in the factory itself. 

The use of oxygen has proved advan- 
tageous from the point of view of 
increased production, reduction in coke 


General view of the electrolytic zinc installation 


consumption and steadiness of furnace 
running. 

The work-lead, with the copper 
removed when taken from the furnace, 
is sent for refining by the Harris 
process. The arsenic, antimony and 
tin are extracted there in the form of 
calcium arsenate, calcium stannate and 
sodium antimonate. After extraction, 
in the form of a ternary alloy, the gold- 
bearing silver is obtained by cupella- 
tion. The bismuth, partly extracted 
from the lead, by addition of metals of 
the alkaline earths, goes into a 
quaternary alloy with lead base which, 
subjected to an electrolytic refining 
operation, gives an extra-pure lead and 
enriched sludge from which a high 
purity bismuth is extracted. 

The skimmings arising from the 
removal of copper from the work-lead, 
liquated and sulphurated in a rever- 
beratory furnace, give an impure, 
Harris recycled ‘lead, a matte rich in 
copper and a speiss (arsenide of copper). 
The 50 per cent copper matte is treated 
for extraction of the copper in the form 
of copper sulphate. 

The electrolysis residues, poor in 
lead, are first of all briquetted, mixed 
with some carbon and without any 
binder in compacting presses. These 
conglomerates, either alone or mixed 
with slag in lumps from the lead 
furnace, are then charged with some 
coke into the oxygen-enriched hot 
blast furnaces. The advantages of 
oxygen-enrichment of the air have 
proved to be as great as in the lead 
furnace. 

As by-products, iron-copper mattes 
are obtained as well as a slag prac- 
tically free from non-ferrous metal 
values and which constitutes a raw 
material for the manufacture of cement. 
The oxide collected by filtering the 
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gases is then sent to be put into the 
zinc electrolysis solution. 


Electrolytic Zinc 


The impure solutions obtained by 
lixiviation of the roasted ores, cupola 
oxides and various other oxides pur- 
chased, have to be purified. In fact, 
they contain, in addition to zinc, the 
following soluble elements: copper, 
cadmium, germanium, nickel, cobalt, 
arsenic and antimony. Purification is 
carried out mainly with the aid of zinc 
dusts (produced in the zinc furnaces). 
This purification gives a residue rich in 
cadmium and a copper cement, which 
are used for the manufacture of cad- 
mium and copper sulphate respectively. 
A special purification for germanium 
gives a basic concentrate for the manu- 
facture of this metal. 

The purified solution is finally elec- 
trolysed in cells with argentiferous lead 
anodes and aluminium cathodes. The 
zinc cathodes obtained, of 99-99- 
99.995 per cent and more purity, are 
resmelted in electric induction furnaces 
and cast into ingots in an automatic 
ingot casting machine, provided with 
an automatic feed device of original 
design. 

Finally, at Balen, an autonomous 
central electric station with a power of 
55,000 kW supplies the energy required 
for electrolysis and for the other 
divisions in the factory. 

Compared with electrolysis tech- 
niques generally known and practised, 
those of Balen and Viviez can be 
differentiated by the following charac- 
teristics : 

(1) Ability of the solution and 
refining processes to accommodate 
sudden and repeated variations in the 
contents of impurities of all types, called 
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for by the very varied chemical com- 
positions of the supply materials. 

(2) Automatic functioning of the 
various solution circuits by means of 
pH regulation meters. 

(3) Rejection of any residue or any 
liquor, but full recovery of the 
valuable elements. 

(4) Time of cathodic deposit of long 
duration (48 and 72 hr.), with high 
ampere output and consumption of 
about 3,200 kWh/tonne of cathode. 

(5) Use of horizontally grooved lead- 
silver anodes, making it possible to 
reach, without addition agent, a lead 
content less than 30 gm/tonne in the 
zinc produced. 


Cadmium 

In spite of the relatively low content 
of cadmium in the original materials, 
the various gas filtration dusts ead the 
solutions arising from the retreatment 
of the zinc electrolysis purification 
residues, are sufficiently rich in cad- 
mium to make possible the production 
of pure metal, after various phases of 
sulphating, lixiviation and cementation, 
either electrolytically or thermically, 
the two processes being worked by both 
electrolysis plants. 

Thallium, generally present in solu- 
tions of cadmium during its extraction 
process, is finally separated from the 
latter during the purification of the 
cadmium-bearing solutions by chromate 
precipitation. After various treatments, 
either a very high purity metal or 


thallous sulphate is produced. 


Thermal Zinc 


For the production of thermal zinc 
from the other ores and _ oxides, 
chlorinated or not, which the harmful 
impurities and the lack of secondary 
metals make less suitable for the elec- 
trolytic process, the company has avail- 
able five foundries: three in Belgium, 
one in France and one in Germany 
(Altenberg). 

The horizontal retort furnaces, the 
principle of which was used at the 
very outset by Vieille-Montagne, have 
not been abandoned for other more 
modern thermal processes, in spite of 
the handicap of batch working and the 
special skill required from the labour 
used. In fact, the furnaces, with which 
the factories are at present fitted, are 
of large capacity: they reach a produc- 
tion of zinc and marketable zinc dusts 
of 14 tonnes per day per furnace; in 
addition, constant improvements have 
been effected. 

In particular, improvements in the 
retort charging and_ discharging 
machines, have made it possible to 
reduce furnace labour considerably 
whilst making work less arduous and 
increasing production and output of 
zinc. 

The use of large external condensers, 
doing away with the small individual 
condensers, has increased production 
and reduced the consumption of fuel by 
25 per cent due to the injection into 
the furnace of the carbon monoxide 


Automatic casting machine for zinc ingots 


generated in the retorts. At present, 
the total consumption of fuel—heating 
coal + reducing coal—is about 1,000 kg/ 
tonne of zinc. 

In addition, zinc dusts are produced 
independently of the furnace and almost 
all the zinc vapours from the retorts 
are collected in this form. 

Finally, by the use of high quality 
retorts, a service life of 50 days is now 
obtained. 

Part of the zinc dusts produced in 


Charging machine for 
zinc furnaces 


the furnaces is used for electrolysis, as 
a purification precipitation agent; the 
lead and cadmium which they contain 
are recovered there. 


Zinc Dusts 


Research on the various chemical 
and physical properties which the zinc 
dusts should possess has been carried 
out bearing in mind their various uses: 
precipitation agent for the purification 





Zone melting furnaces for the production of germanium 


of electrolysis solutions, manufacture 
of hydrosulphite and pigment in anti- 
corrosion paints. 

This work has made it possible to 
understand better the characteristics 
of these dusts and enabled the manu- 
facturing conditions to be controlled 
according to their end-usage. 


Production of Zinc White 


Four processes are used, each having 
its own characteristics both as regards 
the charge and the quality of zinc 
produced. 

Direct zinc oxide is obtained by 
reduction of ores having undergone, on 
roasting in a fluidized bed, a very 
thorough removal of the lead and 
cadmium. The roast is mixed with 
carbon, agglomerated, coked, and 


treated in a blast furnace of the same 
type as those at Balen and Viviez. 

Indirect zinc oxide obtained from 
very varied metallic, zinciferous 
materials is produced by three different 
processes: the “Smelting” process, 
with rotary furnaces fed with zinc-iron 
mattes; the “New Jersey Rectification 
Column” process, using raw thermal 
zinc, which gives a white of exceptional 
purity and whiteness; and the “Grillo” 
process which, in a horizontal retort 
furnace, makes it possible to obtain a 
very fine quality white with a very 
impure charge of zinc-iron mattes or 
alloy waste. 


Worked Zinc and Lead 


The company’s five rolling mills (one 
of which is at Altenberg) produce a 


Installation for the floating zone production of silicon 
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large tonnage of zinc sheets for roofing 
and zinc strip. In the various rolling- 
mills, other allied products have been 
developed. These include the zinc- 
copper-aluminium alloys, plates for 
photo-engraving, zinc wire, zinc-ware 
roofing products, rounds for manufac- 
turing battery cups, extruded parts, 
plates for cathodic protection, etc. 

The lead produced in the lead factory 
is partly converted, in an adjacent 
workshop, into rolled sheets, pipes, 
traps, solders, wire and bricks for 
nuclear protection. 


Special Products 


Before the semi-conducting proper- 
ties of the metal were known, ger- 
manium was regarded as one of the 
most annoying impurities which simply 
had to be removed from solutions 
before they were sent to the electrolysis 
cells. The special closed loop cycle of 
the Balen factory described in the fore- 
going aggravated still more the effect 
of this impurity which, constantly 
recycled, enriched the _ solutions 
unceasingly, by passing successively 
into the three elements of the closed 
circuit: cupola, lead furnace and 
electrolysis. 

The special purification which proved 
necessary, gave a germanium-bearing 
concentrate suitable for the subsequent 
production of metal. 

Schematically, this manufacture com- 
prises: extraction of the germanium 
from the concentrates in the form of 
GeClL,, purification, hydrolysis and pro- 
duction of GeO,. This latter is sold 
as it is or converted into metal by 
reduction with hydrogen and refining 
of the metal produced by zone melting. 

The experience gained by the labora- 
tories specializing in the production of 
germanium has naturally led them to 
undertake research work for the pro- 
duction of silicon of electronic quality, 
the metallurgy of which shows appre- 
ciably the same physico-chemical tech- 
niques. La Vieille-Montagne is at 
present one of the producers of this 
metal. 

La Vieille-Montagne also produces 
common metals with a degree of purity 
exceeding the customary commercial 
standards. These exceptional purities 
are obtained by special techniques: 
zone refining, electrolyses or successive 
redistillations, etc., following the final 
phase of the manufacture of the indus- 
trial base metal. The present manu- 
facturing programme includes zinc 
99.9995, lead, cadmium, thallium, bis- 
muth, arsenic and indium with purities 
of 99.999-99.9999 per cent, and zinc 
bromide and spectrographically pure 
thallium iodide and thallium chloride. 


Research Organization 


Specialized works laboratories, fitted 
with modern equipment, backed by a 
central laboratory which, on the general 
research side, deals with special studies 
requested by the works, ensure, under 
the best conditions, efficiency and speed 
of work. 
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Hall-mark of fine silver in 1683 


John G. Kincaid & Co. Limited of Greenock use 
SKLENAR furnaces to produce marine tailshaft liners — like 
this one with a cast weight of 3 tons 5 cwt for a 10,000 
B.H.P. diesel installation. Very soon the company, who 
manufacture Burmeister & Wain marine diesel engines (under 
licence from Harland & Wolff) will be celebrating their first 
centenary. 


(Photograph by courtesy of 
Jobn G. Kincaid ¢ Co Limited) 


mark of the efficient melting furnace today 


Any SKLENAR furnace can melt a charge of 
bronze from 50 Ibs to 5 tons in 30 minutes 
And there is no crucible to renew 


PROVE IT IN YOUR OWN FOUNDRY 


with our 14 day free demonstration offer in the U.K. 
Write for free booklet ‘' efficiency in melting" 


SKLENAR FURNACES LIMITED 


385 Newport Road Cardiff Tel: Cardiff 35645 Cables: Sklenar Cardiff _ 
' 
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Works Visits 





Societe 
Générale 
Metallurgique 
de 


NE of the world’s largest metal- 
O lurgical undertakings in the field 

of non-ferrous metals today, the 
activities of the Société Générale 
Métallurgique de Hoboken are con- 
cerned with more than 20 different 
metals as well as their chemical 
compounds. 

Mention must be made, in particular, 
of the processing of complex ores of 
copper, lead, tin, cobalt, germanium, 
uranium, sodium, etc., with recovery of 
precious metals as well as of such 
metals as antimony, selenium, bis- 
muth, etc. The chemical compounds 
of metals produced include the oxides 
and salts of cobalt, the salts of radium, 
germanium oxide, oxides of tantalum 
and niobium, the oxides and salts of 
uranium, nickel sulphate, sodium sul- 
phate, sulphuric acid, etc. 

The company has, at the same time, 
embarked decisively on the operation 
of new, specialized metallurgical pro- 
cesses, in which field it has achieved 
the production of a very extensive 
range of high-purity and semicon- 
ductive elements. 

The company possesses three main 
centres of operations :— 

(1) The Hoboken works, which 
comprises a smelter for lead and 
copper-lead ores, a lead refinery with a 
capacity of 75,000 tons of lead per 
annum and a large installation of con- 
verters for the treatment of mattes. It 
likewise comprises a tin smelter and 
refining plant, as well as refining plant 
for precious metals. The main products 
of these works include pure and alloyed 
lead, blister copper, which is subse- 
quently refined at the Olen copper 
refinery, tin, antimony, bismuth (phar- 
maceutical grade), selenium (commer- 
cial and rectifier grades), gold, silver, 
platinum, palladium, tantalum, nio- 
bium, sulphuric acid, and commercial 
arsenic compounds, 

(2) The Olen “Chemical Products” 
division, with the works of the Union 
Miniére du Haut-Katanga in Africa, is 
one of the world’s largest producers of 


Hoboken 


cobalt, which is made available mainly 
in the form of various special products, 
oxides, salts, powder, etc. The works 
comprises a division for the production 
of radium, which occupies first place 
among the world’s producers of this 
material. The same is true of its ger- 
manium division, which produces over 
half the total quantity of germanium 
used throughout the world. 

Here also is situated the plant for 
the manufacture of nuclear-grade 
uranium in the form of oxides and 
salts of the metal. A large works for 
the manufacture of electronic-grade 
silicon is at present being completed. 
The division likewise produces sodium 
sulphate and nickel sulphate. 

(3) The works for the electrolytic 
refining of copper is also situated at 
Olen, and a more detailed description 
of this works follows. 
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The electrolytic copper refinery of 
the Société Générale Métallurgique de 
Hoboken is situated on the south bank 
of the Meuse-Escaut Canal, halfway 
between the port of Anvers and the 
Campine coal basin. 

Said to be the largest in Europe, the 
refinery has a cathode capacity of about 
180,000 tons of electro-copper per 
annum. 

In addition to the blister copper 
produced at the Hoboken works, the 
refinery processes considerable amounts 
of raw copper obtained from different 
sources, in particular the blister copper 
obtained from the Union Miniére du 
Haut-Katanga, as well as copper turn- 
ings and scrap. 

Along the bank of the canal the 
refinery is provided with a quay of 
nearly 200 metres in length, and 
equipped with three mobile cranes of 
5-ton capacity. 

The raw copper delivered to the 
works is generally in the form of 150 kg 
ingots. They are stacked on trucks 
drawn by diesel locomotives to a 
weighing station, and then to a modern 
sampling station. 

The metal stockyard, which is 
located at the middle of the works, is 
served by two overhead cranes and 
may contain over 40,000 tons of 
copper. 

The series of operations carried out 
at the Olen electrolytic refinery include 
(1) melting and refining of the raw 
copper and the casting of the metal 
into anodes to be used in the elec- 
trolysis; (2) the electrolytic refining of 
the metal; (3) the fabrication of the 
cathode copper into commercial 
products. 


Anode Foundry 


The works has three furnaces for 
melting metal for the casting of anodes 


Charging raw copper into one of the furnaces at the Olen foundry 





Removing anodes from_the moulds 


with a capacity of 350 tons and heated 
by powdered coal. The furnaces have 
a domed roof of silica bricks, and side 
walls and bottoms lined with magnesite 
bricks. The metal is charged into the 
furnace by means of a charger mounted 
on an overhead crane. 

The fuel supply is turned on fully 
as soon as charging starts. The 
charger arm can be introduced into the 


furnace to deposit a pile of ingots 
exactly on the required spot. 

It takes two-and-a-half hours and a 
certain amount of skill to charge 350 
tons of metal into the furnace. After 
the metal has been charged, the 
furnace doors are sealed and the tem- 
perature rises progressively to 1,500°C., 
whereupon melting proceeds with firing 
at the maximum rate. 


Process inspection in the electrolytic copper refinery 
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The refining of the metal comprises, 
in fact, two operations : the blowing of 
the molten metal with compressed air 
and the skimming of the melt to 
remove the dross formed by the 
impurities which have been oxidized 
and the ash left after the combustion 
of the coal. Blowing and skimming are 
continued for 5-6hr. up to the time 
when the charge has been completely 
melted and refined and is at a tem- 
perature of 1,170°-1,180°C. 

If necessary, a refining treatment 
with soda is carried out to reduce the 
arsenic content of the metal. 

During the blowing of the metal, 
oxidation of the impurities contained 
in the copper, in particular the sulphur, 
necessitates a certain oxidation of the 
metal. Poling, which involves the 
plunging into the molten metal of 
freshly cut wood poles, has the effect 
of reducing the copper oxide content 
to normal. 


Anode Casting 


The melt is covered with coke and 
the metal is cast into anodes, which are 
plates measuring 354 in. square by 
14 in. in thickness, and provided with 
two lugs by means of which they are 
suspended in the electrolytic cells. 
These anodes weigh 600 lb. each. 

Casting is effected by means of three 
Walker-type casting machines, one for 
each furnace. These machines are of 
the roundabout type, with twenty-one 
moulds, brought successively into posi- 
tion for casting, which takes place at 
the rate of 45 to 50 tons/hr. of metal. 


ial 
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The moulds themselves are of copper 
and are manufactured in the works. 
Deterioration of the mould surfaces is 
prevented by coating them before each 
filling with a suspension of powdered 
silica. 

Casting of the metal starts with the 
removal of the upper portion of the 
plug of refractory mix, by means of 
which the casting port is closed. The 
molten metal is carried to the pouring 
ladle along a channel. The ladle is 
remotely -controlled and fills the 
moulds as they present themselves one 
after the other in front of the pouring 
lip. 

The cast anodes, while still hot, in 
spite of abundant spraying with water, 
are removed from the moulds and 
plunged into cooling troughs. From 
these they are removed by an overhead 
crane which deposits them, 35 at a 
time, on trucks which carry them to 
the electrolysis building, passing on 
their way inspection and deburring 
stations. 

A typical analysis of the anode metal 
is: copper 99 per cent, silver 40-60 oz/ 
ton, gold, 0-05-0-3 oz/ton, arsenic 0-13 
per cent, antimony 0-02 per cent, lead 
0-2 per cent, and nickel 0-1 per cent. 


Electrolysis 


The electrolysis building covers an 
area of approximately 1} hectares (33 
acres). In the four bays, each 20m. 
wide, are arranged the 1,410 electro- 
lytic cells, with walls constructed of 
reinforced concrete lined on the inside 
with antimonial lead. 

The anodes are arranged in parallel 
in groups of 35 in the cells, where they 
are connected electrically in series. 

The anodes and cathodes which are 
suspended in the cells (35 anodes to 
36 cathodes) are spaced at 3% in. 
between centres. The electrolytic pro- 
cess results in the dissolution of copper 
from the anode and its deposition on 
the cathode. Some of the impurities 
present in the anode (arsenic, nickel, 
cobalt) go into solution, while others, 
in particular the precious metals, lead 
and selenium, remain insoluble and 
settle on the bottom of the cell in the 
form of a sludge. This sludge is 
removed each time the anodes are 
replaced. It is freed from copper by 
lixiviation and dried, and is sent to the 
Hoboken works for the recovery from 
it of lead, selenium and precious 
metals. The impurities which dissolve 
are maintained below a predetermined 
maximum concentration by a con- 
tinual withdrawal and treatment of the 
solution, 

The arsenic, which is deposited 
electrolytically, is also sent for pro- 
cessing to the Hoboken works. The 
salts of cobalt and nickel which are 
recovered by evaporating the residual 
solutions are sent to the neighbouring 
Chemical Products Division. 

By this continuous treatment, the 
composition of the electrolyte is main- 
tained at approximately 43 gm/L. 
copper, 210 gm/L. free sulphuric acid, 


Casting wirebars in the Walker-type rotary casting machine 


10 gm/L. (max.) arsenic, and 10-15 
gm/L. nickel. 

The life of an anode is 28 days and 
that of the cathode 14 days. The 
cathodes are thus replaced half-way 
through the life of the anodes. The 
cathode starting sheets are produced 
in a special electrolytic section. They 
are made by detaching a thin deposit 
formed in the course of 24hr. on 
cathode starting blanks of rolled 
copper. 

After flattening, these deposits, 
which have a thickness of about 
0-03 in. and weigh approximately 
13-2 lb., are provided with suspension 
lugs and introduced as starting sheets 
into the electrolysis cells. 

During the time they are in the cells 
the cathodes are kept under careful 
observation and are controlled by a 
team of inspectors, who correct any 
short circuits, straighten out any 
cathodes which become distorted, 
check the contacts between the elec- 
trodes and the current busbars, and 
remove any nodules or trees which 
may form on the surface of the 
cathodes. By taking all these precau- 
tions it is possible to achieve a current 
efficiency exceeding 97 per cent even 
with a current of 13,000 amp., which 
corresponds to a current density of 
17-33 amp/ft?. 

After 14 days in the cells, the 
cathodes are withdrawn and thoroughly 
washed. They weigh about 250 Ib. 
and are sent to the foundry for conver- 
sion into commercial products. 


Commercial Products 


Copper cathodes have to be remelted 
in order to cast the metal into shapes 
required for subsequent fabrication : 
wire bars (bars for rolling and draw- 
ing), cakes (for rolling), ingots for the 


manufacture of alloys (bronze, brass, 
etc.), billets (for the manufacture of 
tubes, etc.). 

The foundry is equipped with three 
large furnaces having capacities of 
between 320 and 380 tons. Each 
furnace is provided with a waste-heat 
boiler in which more than 50 per cent 
of the heat used to heat the furnaces 
is recovered. The steam from these 
boilers is supplied to the electric power 
station and contributes to the genera- 
tion of current required for the 
electrolysis. 

Like the anode furnaces, the foundry 
furnaces have a roof of silica bricks and 
walls of basic bricks. The furnace 
bottoms, on the other hand, are of 
silica bricks. 

Each furnace is provided, like the 
anode-casting furnaces, with a Walker- 
type rotary casting machine on which 
the moulds are carried into position 
below the casting nozzle. 

A charger loads the furnaces with 
stacks of cathodes of 24 tons at a time. 
Melting takes from 10 to 12 hr. This is 
followed by a period of oxidation 
during which air is blown through the 
molten copper to effect oxidation of 
the impurities still present in the metal, 
which are then removed as dross by 
skimming from time to time. 

After the oxygen content of the 
copper has reached a value of about 
0-85 per cent, the melt is covered with 
wood charcoal and is then poled. 

When the required degree of de- 
oxidation of the copper has been 
reached the metal is cast. The moulds, 
which are carried on a circular casting 
machine and coated with a suspension 
of bone ash, are filled in succession 
with molten metal. As soon as the 
metal has solidified, the moulds are 
automatically tipped and the ingots 
drop out into a tank filled with water, 
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where they are cooled and acquire 
their characteristic red colour. A con- 
veyor extracts the ingots from the tank 
and carries them to the inspection bay. 

The complete process, comprising 
the melting, refining and casting opera- 
tions is completed in 24hr. The ingots 
obtained have a typical analysis of 
99.96 per cent copper, 0-031 per cent 
oxygen, 0-0008 per cent sulphur, 
0-0012 per cent lead, 0-0008 per cent 
arsenic, 0-0011 per cent nickel, and 
0-0012 per cent silver. 


Vertical Casting 

In order to meet the requirements 
of fabricators, the Société G_nérale 
Métallurgique de Hoboken has 
developed a plant for the vertical cast- 
ing of copper which permits the pro- 
duction of, in particular, billets and 
plates of electrolytic copper and 
phosphorus-deoxidized copper. 

The process comprises three stages. 
In the first stage, the cathodes are 
mechanically charged into three oil-fired 
rotary furnaces in which they are 
melted and refined. The molten metal 
is then transferred to an electric induc- 
tion furnace capable of holding 10 
tons of molten copper. In this furnace 
the metal is very rapidly deoxidized. 
The molten metal is then cast into 
billets or plates, using a rotary casting 
machine provided with vertical water- 
cooled copper moulds. The billets and 
plates are ejected from the moulds into 
a water trough for final cooling and 
are subsequently removed from the 
trough by a conveyor, which carries 
them to an inspection bay. 

Large sizes of electrolytic copper 
slabs are cast in a special installation. 

All the cast products produced at the 
Olen electrolytic refinery undergo a 
careful and detailed inspection. 

To special order, billets and slabs are 
given special finishing treatments, such 


Robertson 2-high cold 
mill for rolling cakes 
in the physical testing 
laboratory 


as, for example, the removal of the cast- 


ing skin formed on the surface during 
solidification. 

The range 
includes 185 
grades. 

Like any other large industrial plant, 
the Olen electrolytic refinery incor- 
porates various auxiliary shops and 
installations essential to its activities. 


supplied 
and 


of products 
different shapes 


Vertical billet casting machine for electrolytic and phosphorus-deoxidized copper 
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There is a central power station, as well 
as stores, mechanical and electrical 
maintenance shops, a sheet metal work- 
ing shop, a forge, building, wood- 
working and other shops. 

Welfare services include canteens, 
cloakrooms, washing facilities, showers 
and a laundry. A special safety shop 
undertakes the cleaning, checking and 
repair of equipment such as masks, 
goggles, special clothing, footwear, etc., 
before these are issued to workmen who 
need them. 


Laboratories 


Large laboratories for both research 
and routine control are housed in a 
separate building and provided with 
extensive modern equipment. They 
include chemical, physico-chemical, 
spectrographic, physical testing and 
metallographic sections. 

The metallographic examination is 
supplemented by X-ray investigation of 
the crystal structure of the metal. 

In the course of this work an 
enormous collection of metallographic 
specimens has been formed, with 
thousands of specimens representing all 
the stages of processing of the metal. 
This collection constitutes a valuable 
source of information on different 
metallographic aspects which may be 
encountered in wrought copper, and 
provides evidence of more than 30 years’ 
active and dependable collaboration 
between the Olen electrolytic refinery 
and the copper fabricating industry of 
Western Europe. 
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Works Visits 





Sociéte 
Anonyme 
Phenix 


Works 


RIGINATING in Liége in 1881 
QO in a works for galvanizing sheet, 

the Société Anonyme Phenix 
was transferred in 1905 to Flemalle- 
Haute, 13 kilometres from Liége on the 
banks of the Meuse. In 1910, the com- 
pany joined a similar undertaking 
situated at Roux near Charleroi, the 
new company being given the name 
Société Anonyme Phenix Works. At 
that time, the activities of the company 
were still limited to the galvanizing of 
thin sheet. 

Between the two world wars, the 
company extended its interests into 
the galvanizing of household utensils, the 
manufacture of lead-coated sheet, the 
hot-rolling of thin sheet and the pro- 
duction of hot-dip tinplate. 

More recent technical developments 
brought important modifications to the 
production facilities. 

Overhead transporters link the works 
directly with the Meuse and permit 
the daily handling of 2,000 tons of 


Bliss 4-high reversible cold rolling mill 


products. Between 25,000 and 30,000 
tons of finished products monthly are 
supplied to all countries of the world. 
The works provide employment for 
some 2,300 persons, with a staff of 370. 
For future extensions the company 
has a large site on the right bank of the 
Meuse of which a small portion is 
already occupied by a new aluminium 
works, planned to open in 1962. 


Rolling Mills 


The equipment for the hot rolling of 
thin sheet is installed in five shops 
parallel with and joined to each other, 
having a length of 150m. and a width 
of about 25 m. 

The heating of the blooms and plates 
is carried out in two Wean mechanical 
double-chamber furnaces heated by 
town gas. 

The rolling mills are arranged in two 
groups. In the first group there are 
three two-high stands arranged in line. 
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The bottom rolls are driven by a single 
2,300 h.p. motor. One stand, com- 
pletely mechanized, serves for finishing; 
the other two stands are for rolling 
down and are hand-operated. 

The second group comprises five 
stands (four two-high and one three- 
high mill) also arranged in line and 
driven by a single 2,300 h.p. motor, and 
one two-high mill arranged in tandem 
with the three-high mill and driven by 
a 500 h.p. motor. 

The three-high mill serves for rough 
rolling and is entirely mechanized. The 
bottom roll is driven by the 2,300 h.p. 
motor, the middle roll is an idler roll 
and the top roll is driven by an auxiliary 
40 h.p. motor. 

Two of the two-high stands are 
for rough rolling and are partially 
mechanized. The two-high tandem 
mill is fully mechanized and operates 
either as an intermediate or finishing 
mill; the final two-high mill is fully 
mechanized and serves for finish rolling. 

All the two-high mills are fitted with 
chill-cast iron rolls of 800 mm. or 
850 mm. diameter and of 1,080 mm. to 
1,200 mm. or 1,500 mm. width. The 
three-high mill is fitted with two large 
rolls of 800 mm. diameter, of steel, and 
a middle roll of 500 mm., also of steel, 
the width of the rolls being 55 in. 

Annealing—This is carried out in six 
Heurtey rectangular bell-type furnaces 
fired with light fuel oil. Twenty-seven 
furnace bases are available. In general, 
the annealing does not require the use 
of protective gas. Where necessary, a 
protective gas, consisting of a mixture 
of nitrogen and hydrogen, is available. 

Cold Rolling Thin Sheet—For this 
purpose, four shops are equipped, having 
a length of 250m. and widths ranging 
from 18m. to 22m. These shops house 
a store for the coils of hot rolled strip, 
a pickling line and a cold rolling mill, 
the degreasing line and the skin pass 
mill, a shear for the tinplate, two cold 
rolling mills, another skin pass mill and 
shear, a shear and slitting line for coils, 
and lines for the sorting, marking, 
packing and storage of cold rolled sheet. 

Pickling — A hydrochloric acid 
pickling line was adopted for two main 
reasons, namely, the better appearance 
of the pickled strip and the possibility 
of neutralizing the spent pickling liquor 
in plant which was already available in 
connection with the galvanizing. 

The pickling is carried out in a con- 
tinuous manner in a conventional type 
of plant. Originally, this comprised 
three vats of 25m. length. A fourth 
vat has recently been added permitting 
an increase in output of about 25 per 
cent. The maximum speed along the 
line is 50 m/min. 

With a view to reducing the pickling 
costs, and also in order to comply with 
the increasingly more stringent require- 
ments regarding the disposal of indus- 
trial effluents into the river, the 
company has recently acquired a plant 
for the regeneration of the hydrochloric 
acid using the Ruthner process. 

The installation is provided in dupli- 
cate. Each unit has a regenerating 





TABLE I—4-HIGH COLD ROLLING MILLS 





4-high mill I 4-high mill I 





Main motor 
Screw-down motor 

Mill motor 

Coiler motors 

First pass by 

Maximum speed 
Maximum tension 
Maximum width of strip 


Rolls 

Back up 

Maximum diameter 
Work rolls 

Maximum diameter 





5,000 h.p. 
150 h.p. 
3,000 h.p. 
2 « 500 h.p. 2 
pay-off 
9m min 
11 tonnes 
1,070 mm 


6,500 h.p. 

150 h.p. 
3,000 h.p. 

600 h.p. 
coil-box 
10 m/min 
13 tonnes 
1,100 mm 








48 in. wide 
53 in. 

48 in. wide 
15-8 in. 





TABLE II—SENDZIMIR MILL 





Type 
Rolls 


Main motor 

Mill motors 

Coiler motors 

Maximum speed at maximum torque 
Maximum speed at reduced torque 
Maximum tension at 520 m/min. 
Maximum tension at 260 m min. 


- 
ZR—22—50 

| 6 2nd interm. (173 mm. diam.) 
4 Ist interm. (102 mm. diam.) 
2 work rolls (54 mm. diam.) 
| 

| 

| 

} 

| 


6,500 h.p. 
1,750 h.p. 
750 h.p.+ 1 

260 m min. 

520 m/min. 

19-5 tonnes 

30 tonnes 


750 h.p. 





capacity corresponding to the pickling 
of 11,000 tons of steel per month. 
Cold Rolling Mills—At present, the 
company has two reversible cold rolling 
lines, a four-high Bliss mill (Table I) 
and a Sendzimir mill, which will be 


put into operation in October 1961 
(Table IT). 

The rolling lubricant is an aqueous 
emulsion of palm oil. 

The degreasing line comprises two 
horizontal vats each 12m. long. The 


General view of the Ferrostan electrolytic tinning line 
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second vat is provided for electrolytic 
degreasing with a supply of 3,000 amp. 
at 12 V, derived from a 5,000 amp. 12 V 
generator. The maximum speed of the 
material along the degreasing line is 
400 m/min., the maximum width of 
strip is 1,100mm. and the degreasing 
agent is sodium orthosilicate. 

Only the coils for tinplate, black 
plate, sheets for galvanizing by the hot- 
dip coating (old process), and sheet for 
the “skin plate” are annealed in the bell- 
type furnaces. Coils for continuous 
galvanizing are supplied as-rolled. 

The annealing plant comprises nine 
Wilson-Heurtey bell-type furnaces, 
three of which have a diameter of 
53 in. (capacity 33 tons) with ten bases, 
and six a diameter of 63 in. (capacity 
37 tons) with seventeen bases. Each 
furnace is equipped with eight burners 
each consuming 15 L/hr. and is fired 
with fuel oil having a density of 0-850. 

Temper Rolling — Except for coils 
for continuous galvanizing, all cold 
rolled material is subjected to temper 
rolling on one of the two skin pass mills 
of the Blain type in which the material 
is subjected to a certain elongation. 
The mill comprises essentially two 
groups of five stretcher rolls which are 
mechanically inter-linked, and a four- 
high stand. The peripheral speed of 
the rolls at the exit end is higher than 
the speed of the rolls at the input end 
by an amount proportional to the 
elongation to which it is intended to 
subject the strip. The elongation is 
localized in the region which, at any 
given time, is being compressed by the 
rolls of the four-high stand, the pressure 
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exerted by which is_ controlled 
hydraulically. The amount of cold 
working imposed by the rolls of the 
four-high stand and by the tension 
exerted by the stretcher rolls can 
be readily controlled according to 
requirements. An increase in the 
pressure exerted by the rolls of 
the four-high stand effects a corre- 
sponding reduction in the tensile strain 
and vice versa. 

This type of mill is particularly suited 
to the processing of thin strip. Its 
design is very simple: a single motor 
drives all the working rolls. The 
stretcher rolls are driven by the move- 
ment of the strip; no electrical control 
is required. 

The ratio of the entry and exit speeds 
is controlled without difficulty by 
replacing one of the gear wheels con- 
necting the stretcher rolls by another 
one with a different number of teeth. 

The company has two mills of the 
above type, which it has supplemented 
by providing a two-high stand in front 
of the skin pass I and a four-high 
stand in front of the skin pass II mill. 
Experience has shown that a very small 
degree of cold working (less than 
0-5 per cent) given before the entry of 
the strip into the skin pass mill can 
suppress the tendency to develop edge 
cracks. These stands in front of the 
skin pass mills are not driven, the rolls 
being turned by the passage of the strip. 

The main characteristics of the skin 
pass mills are shown in Table III. 

Each of these mills is followed by 
a Hallden shear (maximum speed 
100 m/min.). The second mill is, 
moreover, provided with a coiler and 
a pay-off reel in front of the shear. 


Tinplate Lines 

Equipment for hot-dip tinplating 
comprises five machines of which three 
have a width of 75 in. and two of 64 in. 
The pickling and tinplating take place 
along two parallel lines, whereas the 
degreasing, the drying and sorting are 
carried out in a single line. 

An electrolytic pickling in hydro- 
chloric acid precedes the tinplating. 
On leaving the tin bath the sheets are 
degreased in a hot solution of Sulfocor 
and are then dried by means of bran. 
The bath is heated by town’s gas 
with immersion type burners. 

At the maximum speed of the 
machines (10 m/min.), the overall 
output attains about 4,000 tons/month. 

Electrolytic Tinplatng—A Ferrostan 
plant was put in service by the com- 
pany in August 1961. The main charac- 
teristics of the plant are: maximum 
speed, 1,200 ft/min.; degreasing sec- 
tion, 1 vat, 8,000 amp.; pickling section, 
2 vats, 1,600 amp.; tinplating section, 
5 vats, 64,000 amp. (it is possible to 
add five further vats) (64,000 amp.); 
chemical treatment section, 1 vat, 
4,500 amp. (it is possible to add one 
further vat); melting by resistance 
heating, power 3,000 kVA. 

The line incorporates an _ edge 
trimmer. Space has been left for the 


TABLE IlI—SKIN PASS MILLS 





Skin pass I Skin pass II 





Ist stand 
Diameter of back-up rolls 
Width of back-up rolls 
Diameter of work rolls 
Width of work rolls 


2nd stand 
Diameter of back-up rolls 
Width of back-up rolls 
Diameter of work rolls 
Width of work rolls 
Motor 
Maximum speed 





2-high 4-high 
— 600 mm. 
_ 1,190 mm. 
600 mm. 325 mm. 
1,295 mm. 1,190 mm. 


4-high 
600 mm. 
1,190 mm. 
325 mm. 
1,190 mm. 
360 h.p. 
170 m/min. 


4-high 
600 mm. 
1,190 mm. 
325 mm. 
1,190 mm. 
200 h.p. 
140 m min. 








TABLE IV—CONTINUOUS GALVANIZING LINES 





I II 





Nominal capacity 
Maximum width of the strip 
Strip thickness 
Maximum speed 
Degreasing 
Heating by radiant tubes (town gas) 
Cooling controlled by electrical 
resistance units (48 kW per unit) 
Air cooling in furnace 
Air cooling beyond furnace 
Electrical heating of tank 
Capacity of tank Zinc 
Lead 

Capacity of strip accumulators 

Entry side 

Exit side 
Ammonia crackers 





0-:20—1-25 mm. 


10 tonnes /hr. 
1,100 mm. 
0-20—1-:25 mm. 
80 m/min. 
electrolytic 
125 tubes 


7 tonnes hr. 
1,100 mm. 


66 m min. 
chemical 
103 tubes 


36 units 42 units 
ae 10,000 m?*/hr. 
40,000 m® hr. 70,000 m*/hr. 
186 kW 186 kW 
42 tonnes 42 tonnes 
10 tonnes 10 tonnes 


130 m. 
44 m. 
2 of 30 m*yhr. 


65 m. 
40 m. 
5 of 7-5 m* hr. 








installation of two reels, which would 
provide the possibility of supplying 
coiled tinplated strip. 

The rectifiers of the power supply 
are of the germanium type. 

The thickness of the strip which is 
treated ranges from 0-15 to 0-60 mm., 
the width from 456 to 1,016 mm., the 
length of cut by means of the rotary 


Hallden shear may be varied from 456 
to 1,060 mm., and the thickness of the 
tincoating ranges from 0-25 to 1 lb. per 
basis box (differential coating thick- 
ness, 1 lb. to 0-25 lb. per basis box). 
The line will go into service in two 
stages: the present stage is charac- 
terized by a speed of 750 ft/min., the 
use of five tinplating vats with a current 


General view of the two Armco-Sendzimir continuous galvanizing lines 





Line for plastics-coating of steel or aluminium sheet 


of 64,000 amp. and of one chemical 
treatment vat, and the second stage by 
a speed of 1,200 ft/min., the use of ten 
tinplating vats with a total current of 
128,000 amp., of two chemical treat- 
ment vats and two coilers. 


Galvanizing Lines 

The galvanizing shops comprise a 
section for the continuous galvanizing 
of strip, a section for the galvanizing of 
thin sheet by the wet process, a section 
for the continuous galvanizing of small 
sheets and a section for the galvanizing 
of household utensils. 

Continuous Galvanizing — Two 
Armco-Sendzimir lines with a Heurtey 
annealing furnace occupy a_ single 
building measuring 150 m. by 20 m. 
These lines differ from the American 
and English Armco installations in the 
design of the annealing furnace through 
which the strip passes in a hairpin 
shaped loop. This arrangement enables 
an important saving in heat consump- 
tion as a result of the heat exchange 
which occurs between the hot strip 
leaving the furnace and the cold strip 
entering the preheating furnace. It is 
estimated that saving in gas consump- 
tion of about 40 per cent is achieved. 

Principal characteristics of the gal- 
vanizing lines include those shown in 
Table IV. 

Each line is provided with a Hallden 
shear and a coiler. 

A third line, having a nominal 
capacity of 18-20 tonnes/hr., is at 
present under construction and will be 
put into operation towards the end of 
1962. The general arrangement of this 
line is the same as that of the existing 
lines except for the maximum speed, 
which will be in excess of 100 m/min., 
and the width of the strip, which will 
be increased to 1,250 mm. instead of 
the 1,100 mm. of the existing lines. 

Thin Hot and Cold Rolled Sheet 
Galvanizing—Prior to 1956, when the 
first galvanizing line was put into 
operation, the shop comprised nine 
galvanizing tanks using the wet process. 


Following the introduction of the con- 
tinuous galvanizing process, five of 
these tanks were put out of use and 
two others will likewise suspend opera- 
tions within the next few months. 

The two tanks remaining in service 
have the following’ characteristics: 
pickling in hydrochloric acid and 
manual rinsing; three immersed rollers 
of 200 mm. diameter; maximum width 
of sheets, 1,250 mm.; monthly output, 
1,500 to 1,800 tonnes /tank. 


Galvanizing of Thin Stnp — This 
operation is carried out in a continuous 
manner on a line comprising: two strip 
feeders (13 reels); a welding machine; 
a loop pit; a hydrochloric acid pickling 
vat; two intermediate coilers; two 
coilers for reels; maximum speed, 
3-5 m/min.; capacity 500 tonnes /month. 

Galvanizing of Household Utensils— 
There are two tanks, each having a 
capacity of 48 tonnes of zinc, which are 
used for galvanizing household utensils, 
and also large sheets measuring up to 
1,250 by 5,000 mm. and up to 5 mm. 
thickness. 

After hydrochloric acid pickling, 
rinsing and fluxing, the articles are 
suspended from a continuous chain on 
which they are carried through a drying 
oven heated by means of radiant panels. 

All the spent pickling solutions 
arising from the above installations are 
neutralized with lime before being run 
into the river. The ferrous hydroxide 
mixed with calcium chloride is washed 
and oxidized to ferric hydroxide, which 
is used as a material for removing 
hydrogen sulphide from coke-oven gas. 

Various machines are available tor 
the manufacture of different types of 
corrugated and ribbed sheet used in 
building. The corrugating shop is pro- 
vided with a dozen press brakes, a 
double roller American-type corrugating 
machine, a modern Eichener double 
roller machine and another continuous 
Eichener machine. 


“Skinplate”’ 


In 1955, the company decided to 
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extend its activities into the manufac- 
ture of plastics-coated sheet. 

It was decided not to undertake any 
original research on methods of bond- 
ing the plastics film to the sheet and, 
instead, a licence was acquired from the 
United States Rubber Company for 
the Marvibond process which already 
had achieved a remarkable success in 
America. 

The plastics-coated sheet, with a 
maximum width of 1,250 mm., manu- 
factured by the Phenix Works is known 
under the trade name of “Skinplate”. 
The material is manufactured on a 
production line comprising the follow- 
ing units: 

A section for the preparation of the 
steel or aluminium sheet by degreasing, 
phosphating, rinsing and drying and a 
section in which the plastics film 1s 
applied. In this section, the sheet is 
roller-coated with adhesive, passed 
through an electric radiant-tube-heated 
furnace and then between rollers which 
apply the film to one or two sides of 
the sheet, and, finally, through an air 
dryer. The speed of the material along 
the line attains 9 m/min. 

The whole line has been designed to 
permit the processing of continuous 
strip, being provided with a pay-off 
reel on the entry side and a shear and 
a coiler on the exit end. 


Workshops and Laboratories 


A very large engineering shop, a 
sheet metal working shop and an elec- 
trical engineering shop, and chemical 
and mechanical testing laboratories, 
complete the facilities available on the 
site. 

As regards the laboratories, they are 
equipped with everything that is neces- 
sary for the routine control of the raw 
and manufactured products. 

Research is being carried out on im- 
provements and possible future develop- 
ments of manufacturing processes. 


Future Prospects 


All the activities of the Phenix works 
are based on the rolling and surface 


treatment of flat steel products. 
Undoubtedly, the continuing expansion 
of the markets for thin sheet, galvanized 
sheet, tinplate and plastics-coated sheet 
will lead the company to increase its 
productive capacity for these products. 

As a result of the demand for foil in 
packaging, it was decided in 1960 to 
build a new works on the Yvoz-Ramet 
site for the rolling and fabricating of 
thin aluminium sheet. 

At the start (at the beginning of 
1962), the new works will be equipped 
with two four-high mills for aluminium, 
and auxiliary plant such as annealing 
furnaces, shears, etc., as well as 
processing equipment such as varnish- 
coating machines, machinery for print- 
ing on aluminium by different methods, 
corrugating machinery, etc. The 
initial capacity of 150-200 tonnes /month 
will be raised in the course of the 
following years to 300 and then to 
600 tonnes / month. 
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The scene 
changes... 
but the service 


is consistent 


Our lorries are __ literally 
on National Service—making 
daily deliveries of W.M. non- 
ferrous ingots to every county, 
and almost every corner, of 
Britain. Non-ferrous founders 
know by experience that in 
specifying W.M. they can be 
sure of non-ferrous metal and 
alloy ingots conforming in 
every particular with the most 


exacting specifications. 


for ingots of 


lap consistent reliability 


THE WOLVERHAMPTON METAL CO. LTD, Head Office & Works: WEDNESFIELD, STAFFS. Tel : 31052 (7 lines) 
Also JAMES BRIDGE COPPER WORKS, DARLASTON ROAD, WALSALL. Tel.: Walsall 21333 London Office: 64, GEORGE STREET, LONDON 
Branches at: London, Birmingham, Manchester, Glasgow, Leeds, Cardiff, Newcastie-upon-Tyne 
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There is nothing makeshift about “xcs. Waa 
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© Silvercrown Plan for you, so that you get 
the best results and output from your 
Plating Shop. 
® The Silvercrown team covers plan- 
ning, design, manufacture and in- 
stallation for all types of electro- 
plating and allied processes. 
* © In addition ..... the Silver- 
crown technical after-sales 
service. 
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Industrial News 


American Visitors 


Ten members of the National Screw 
Machine Products Association, U.S.A., 
recently paid a visit to the Sunbury 
factory of Cold Forging Ltd., one of the 
International Cold Forging group of com- 
panies. The visitors had been touring 
Europe for several weeks studying pro- 
duction methods in various countries. 

The Americans were clearly impressed 
by the “Colforg” equipment, and admitted 
that it was more highly developed than 
anything they had seen hitherto. They 
were particularly interested in a “Colforg” 
P 302 press fitted with a four-stage rotary 
indexing tool producing pierced, indented 
billets at the rate of 2,700/hr. A similar 
press was seen recently at the European 
Machine Tool Exhibition in Brussels, 
producing hexagonal nuts. 

The visitors were also shown a film 
dealing with “Colforg” equipment, after 
which a lively discussion took place. It 
was clear that several of the American 
companies represented had experimented 
with cold forging for some time. 


New Technique 


An advance from the metal-to-metal 
lock-joint of spiral conduit is stated to 
have been made. Metal Sections Limited 
have devised a new technique of incor- 
porating a rubber mastic sealing com- 
pound into the lock-joint as it is being 
formed. 

It is claimed that the sealing compound 
— 3 M’s EC750C — provides an air-tight 
tube, preserves the lock-joint from rough 
treatment during transit and on site, and 
allows for expansion and contraction of 
the joint caused by temperature varia- 
tions within an air-conditioning system. 

The company states that they have 
successfully carried out leakage tests on 
the new tube up to a static internal 
pressure of 15 Ib/in?, and that their “Heli- 
tube” is being marketed with this leak- 
proof assurance. The modification is now 
being incorporated in all “Metsec Heli- 
tube”, which is available from 34 in. up 
to 24in. diameter, and in three different 
gauges: 25 S.W.G. (0-020 in.), 22 S.W.G. 
(0-028 in.), and 20S.W.G. (0-036in.) in 
any suitable ductile metal. 


New Orders 


Orders for Efco furnaces to a value of 
approximately £70,000 have recently been 
obtained by Efco (South Africa) (Pty.) 
Ltd. The orders cover an electrically 
heated closed-quench furnace, a pit type 
gas carburizing furnace, a continuous 
mesh belt conveyor furnace and two bogie 
hearth furnaces each rated at 750kW. 
The bogie hearth furnaces are to be sup- 
plied to South African Railways for 
normalizing, annealing and stress reliev- 
ing steel castings. They will take loads 
up to eight tons. 


Quick Calculations 


Said to be invaluable for obtaining 
adequate information for production and 
process control, planning, loading and 
machine efficiency, the “Spencer-Taylor” 
calculator is being distributed by Gill 
Brothers and Partners Ltd. 

No knowledge of mathematical for- 
mulae is stated to be needed to find a 


quick solution on this calculator, and even 
a junior clerical assistant needs the mini- 
mum of practice to solve problems in a 
few seconds. This precision instrument 
has been specially designed for industries 
producing metal or plastics material in 
the form of rods, wire, strip, bars, tubes, 
etc., by the rolling, drawing or extrusion 
processes. 


A Bristol Annual Function 


On Friday next (October 13), the 
Bristol and South-West branch of the 
Institute of Metal Finishing will hold its 
annual dinner and dance at the Royal 
Hotel, College Green, Bristol, commencing 
at 7 p.m. 

Tickets are 27s. 6d. each, and may be 
obtained from Mr. R. A. Wilding, 
11 Fenton Road, Bristol, 7. 


Automation Order 


Orders for process control instrumenta- 
tion totalling £250,000 have been 
received by Honeywell Controls Ltd. for 
use at the new integrated Spencer steel- 
works of Richard Thomas and Baldwins 
Ltd. Much of the installation will be 
done by Honeywell. 

Temperature, flow, pressure and oxygen 
analysing equipment will be supplied for 
reheating and heat-treatment furnaces 
being installed by Priest Furnaces Ltd., 
Stein and Atkinson Ltd. and Incandescent 
Heat Co. Ltd. Instrumentation is also 
being installed by Honeywell for lime 
kilns, ore dryers, pickle line, acid recovery 
and other plant mainly on direct order 
from R.T.B 


Australian-American Aluminium Project 


It is reported that three Australian 
mining companies have announced plans 
to subscribe A£7,875,000 to extend their 
interests in a A£44,000,000 Australian- 
American bauxite aluminium project. The 
companies—Western Mining Corporation 
Limited, Broken Hill South Limited and 
North Broken Hill Limited—are partner- 
ing the Aluminum Company of America 
in what is claimed to be one of the biggest 
mining ventures ever undertaken in 
Australia. 

To raise the money, the three Australian 
companies—known as the Collins House 
Group—will each make large new issues 
of shares to their shareholders. The 
issues will raise about A£6,600,000, the 
balance being taken from internal 
resources. 

The operating company for the project 
—Alcoa of Australia Limited—will build 
an aluminium works at Point Henry, 
about 50 miles from Melbourne, using 
bauxite from the Darling range in 
Western Australia and cheap power from 
brown coal. 

The American company will have 51 
per cent of the ultimate A£25,000,000 
paid-up capital of Alcoa of Australia 
Limited. Biggest Australian shareholder 
will be Western Mining Corporation, with 
five million shares of 20 per cent of the 
paid-up capital. Broken Hill South will 
hold 4-15 million shares and North 
Broken Hill three million. 


Aluminium Foil 
A new hard aluminium foil—N.S.4—in 
thicknesses down to 0-025 mm., is being 


Home and Overseas 


rolled for the first time in this country 
by Venesta Foils Limited. This new foil 
differs from commercial purity aluminium 
in containing 1-8-2-7 per cent magnesium 
and up to 0-5 per cent each of manganese 
and chromium. 

It is said that the demand for this 
tougher and stiffer foil comes from indus- 
tries as widely apart as the aircraft 
industry, where it is used as the honey- 
comb centre of flooring, to the display 
industry for the manufacture of collapsible 
foil Christmas trees. In this hard temper, 
and in 0.06 mm. thickness, N.S.4 has a 
tensile strength of 16-18 tons/in?. 


Licence Agreement 


It is understood that Birwelco Limited 
has made an exclusive agreement with 
Yuba Consolidated Industries Inc., of 
Tulsa, Oklahoma, to manufacture and 
sell Aimco Transaire air-cooled heat 
exchangers in Europe and the British 
Commonwealth. Birwelco has already 
received several large contracts for this 
type of equipment from both the oil and 
chemical industries. 

Transaire air-cooled heat exchangers 
incorporate finned tubes and electrically 
driven fans, and are designed specifically 
for the oil refining, petrochemicals and 
chemical processing industries. They are 
particularly useful in areas where the 
water supply is inadequate or unreliable. 
The tubes and the fins, which are wound 
spirally on the tubes, without brazing or 
welding, by a special mechanical process, 
can be of mild steel, stainless steel, brass, 
copper or aluminium, according to the 
ambient atmosphere and the type of liquid 
to be cooled. 


New Spray Unit 


An addition to their range of Graco 
Hydra-Spray units has recently been 
introduced by Alfred Bullows and Sons 
Ltd. The new unit (Catalogue No. 226- 
153), is a 5-gal. version of the Hydra- 
Spray, which, in common with the other 
units in this range, operates on the prin- 
ciple of paint under high hydrostatic 
pressure. 

Designed for use with one spray gun, 
and with economical operation in mind, 
this unit operates direct from original 
1 gal. to 5 gal. open top paint containers. 
It is very light in weight and can be 
carried almost anywhere by one man. 

The unit is supplied complete with a 
23:1 ratio Monark pump; air-driven 
agitator; 5 gal. pail and cover; blow gun 
for cleaning out tip of spray gun; Graco 
“Golden” hand spray gun with tungsten 
carbide spray tip and special hose swivel 
which gives operator more freedom of 
movement with less fatigue; 20 ft. length 
of fluid hose, and built-in foot valve 
screen. Delivery is ex stock. 


Derbyshire Magnesium Plant 


It is reported that Magnesium Elektron 
Limited have appointed the Power-Gas 
Corporation Limited, of Stockton-on- 
Tees, a member of the Davy-Ashmore 
Group, to be main contractors for the 
engineering of a new plant to produce 
5,000 tons of magnesium per annum at 
Hopton, near Wirksworth in Derbyshire. 

The completion of the Hopton project 
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will make the U.K. largely independent 
of imports of this strategically important 
light metal. The plant will extract mag- 
nesium of 99.9 per cent purity from local 
dolomite by a process not previously 
operated on a commercial scale in Britain. 
The value of the completed plant to 
Magnesium Elektron is expected to be 
around £2,000,000. 


Italian Copper Imports 

According to statistics from Rome, 
Italian imports of crude copper during 
the first six months of this year amounted 
to 8,670.2 metric tons, valued at 
3,228,820,000 lire, of which 1,475.4 metric 
tons, valued at 544,180,000 lire were tem- 
porary imports. The principal suppliers 
were Rhodesia and Nyasaland, with 
3,191-4 tons, South Africa with 1,629.7 
tons, and the United States with 3,086 
tons. 

Imports of refined copper in slabs, 
plates and ingots, etc., during the first 
six months of the year amounted to 
101,892-5 metric tons, valued at 
38,436,731,000 lire, of which 8,699.7 tons, 
valued at 3,358,941,000 lire were imported 
temporarily. The main suppliers of 
refined during the period were: France, 
with 2,446.1 tons; Belgium/Luxembourg, 
with 2,520.2 tons; the United Kingdom, 
with 7,643.4 tons; Congo Republic with 
16,444.2 tons; Rhodesia and Nyasaland, 
with 16,075.4 tons; South Africa, with 
3,139 tons; the United States, with 
37,192-3 tons; Canada, with 3,333-9 tons; 
and Chile, with 9,528-1 tons. 


“Soldeo Blando” 


Solder users in all countries are familiar 
with the book “Notes on Soldering”, 
which is available to them on application 
to the Tin Research Institute in London, 
and its offices in other countries. A trans- 
lation of this book into the Spanish 
language has now been made in the 
Departamento de Metales no Férreos of 
the Consejo Superior de Investigaciones 
Cientificas in Madrid. The Director of 
the Department, Dr. J. M. Sistiaga, says 
in a foreword: “El Departamento se con- 
gratula de poder ayudar de esta manera 
a la realizacién de una labor informativa 
que esperamos sea de gran utilidad a los 
cientificos y técnicos de habla hispana”’. 

The book consists of 112 pages of text, 
including 47 photographic illustrations 
and diagrams. It covers all aspects of 
soldering, including the theory and design 
of soldered joints, the basic steps in 
soldering, the wetting and penetrating 
action of solders upon metals, and the 
physical properties of all types of soft 
solders and soft soldered joints. There is 
a section on the soldering of stainless 
steel, aluminium, chromium, and other 
metals which require special treatment, 
and practical details of soldering tech- 
niques, used in a wide variety of indus- 
tries, are also included. There is also a 
section on the making of soldered joints 
in lead pipes. 


Russian Zinc 


It is understood that Russian ordinary 
high grade zinc of 99.95 per cent purity 
has been delivered on the London Metal 
Exchange against the standard contract 
for the first time since it was registered 
by the Committee of the Exchange as 
constituting a good delivery some time 
ago, writes Comtelburo’s metal corres- 
pondent. Any grade of metal command- 
ing a premium over the standard market 
price, like the high grades of zinc or 
electrolytic copper wire bars, is seldom 


delivered on the market, dealers naturally 
wanting to obtain a premium by selling 
it outside the market to consumers. 
Although the delivery of the Russian 
metal was not entirely unexpected, it 
nevertheless served to emphasize afresh 
the overall uninspiring zinc position. 
Arrivals of Russian zinc (all ordinary high 
grade) in the United Kingdom so far 
this year (January-July) have gathered 
momentum, totalling 15,378 tons. If this 
rate is maintained, the import total for 
the whole of 1960, at 17,946 tons, will be 
exceeded by several thousand tons. The 
delivery of this zinc clearly suggests that 
sellers are now unable to get a better 
price from consumers than that ruling on 
the London market for good ordinary 
brand metal of minimum 98 per cent 
purity because of the present adequacy 
of all grades to meet buyers’ requirements. 


Aluminium Building Components 


At the forthcoming Building Exhibition, 
to be held at Olympia, London, next 
month, Hunter Douglas Limited are 
introducing the “Luxaflex” system of 
aluminium building components for use 
in modern architectural design. The 
aluminium building components can be 
utilized for infill panels, facade cladding, 
ventilation louvres, roofing, curtain 
walling and suspended ceilings. The Sun 
Louvre construction is also an extension 
of this system. 

The main component of the system is 
formed from spring-tempered aluminium 
strips, the final profile having a width of 
3, in. and weighing 0-6 Ib/ft*. The strip 
is chemically pretreated, followed by a 
prime coat and stove enamel finish for 
final baking under high temperature, 
giving the component a finish of extreme 
durability. 

The main advantages of the building 
component are its lightness in weight, 
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ease of erection, availability in unlimited 
lengths, inbuilt ventilation feature, and 
ease of maintenance. There is a wide 
range of colours available and the striking 
point of any construction utilizing this 
system is the attractive appearance of the 
completed job. 

Also being shown for the first time is 
the “Luxaflex” Monocommando blind, 
specially designed for use in architectural 
and contract fields. The basic idea behind 
the Monocommando is that the usual 
system of control cords are dispensed 
with, and replaced by a single actuating 
rod which is operated by a chrome plated 
crank arm. This one control not only 
raises and lowers the blind, but enables 
the slats to be tilted to the required angle 
for light deflection. 


Industrial Heating 


An exhibition of industrial heating by 
electricity is being held in the Industrial 
Demonstration Centre at the North 
Western Electricity Board’s Polygon 
Depot, Tower Street, Ardwick, Man- 
chester. It is open daily (except Satur- 
day) from 10 a.m. to 5 p.m. until Friday 
of next week (October 13). 

The exhibition is designed to show the 
wide application of electricity to the heat- 
treatment of metals in the engineering 
industry. Demonstrations will be staged, 
at operating temperatures, of stress reliev- 
ing, annealing and hardening, amongst 
other processes. 


Birmingham News 


Speaking at the monthly meeting of the 
Midland Regional Board for Industry, the 
chairman, Major C. R. Dibben, said the 
industrial outlook for the Midlands as far 
ahead as the middle of next year will 
almost certainly be set by trends in the 
next two months. The measures intro- 


Forthcoming Meetings 





October 9—Instiiute of Metals. Oxford 
Local Section. St. Edmund Hall, 
Oxford. Annual Dinner. 


October 9—Institute of Metals. Scottish 
Local Section. Institution of Engineers 
and Shipbuilders, Elmbank Crescent, 
Glasgow. “Physical Methods of Analysis 
for Major Alloying Constituents.” 
K. M. Bills. 6 p.m. 

October 10—Institute of Metals. South 
Wales Local Section. Metallurgy 
Department, University College, 
Swansea. “Welding of Non-Ferrous 
Metals.” J. G. Young. 6.30 p.m. 

October 10 — Institution of Works 
Managers. Birmingham Branch. College 
of Technology, Gosta Green, Birming- 
ham. “Is Management Too Technical 
for Human Relations?” J. Marsh. 
7 p.m. 

October 10— Institution of Production 
Engineers. East and West Ridings 
Region. The Technical College, Water- 
dale, Doncaster. “Cold Extrusion.” 
H. A. J. Dennison. 7 p.m. 

October 11 — Manchester Metallurgical 
Society. Manchester Literary and 
Philosophical Society, George Street, 
Manchester. Presidential Address. 
W. L. Harper. 6.30 p.m. 

October 11—Institute of Metal Finishing. 
Organic Finishing Group. 80 Fetter 
Lane, London, E.C.4. “Plastic Indus- 
trial Paints.” D.H. Grover. 6.30 p.m. 


October 12 — Institution of Plant 
Engineers. Glasgow Branch. Scottish 
Building Centre, 425 Sauchiehall Street, 
Glasgow. “Accident Prevention from 
the Plant Engineer’s Standpoint.” 7.15 
p.m. 


October 12—Institution of Production 
Engineers. London Graduate Section. 
10 Chesterfield Street, Mayfair, London, 
W.1. “Can Electrochemical Cutting 
Compete?” D. J. Fishlock. 7.15 p.m. 


October 12—Institute of Metals. Bir- 
mingham Local Section. College of 
Advanced Technology, Gosta Green, 
Birmingham. “Some Problems in the 
Development of Fuel Cells.” A. D. S. 
Tantram. 6.30 p.m. 


October 12—East Midlands Metallurgical 
Society. Derby and District College 
of Art, Derby. “Some Aspects 4 
Metallurgical Training.” 

McIntyre. 7.30 p.m. 


October 12 — Liverpool Metallurgical 
Society. Department of Metallurgy, 
The University of Liverpool. Presi- 
dential Address. “Metallurgy and the 
Craftsman.” F. R. Brace. 7 p.m. 


October 13—West of England Metallur- 
gical Society. College of Science and 
Technology, Ashley Down, Bristol, 7. 
“Creep: The Potential Influence of 
Theory in Practice.” D. McLean. 
7 p.m. 
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duced during the summer by the Chan- 
cellor of the Exchequer were making 
firms review their stock levels and expan- 
sion plans, and it was possible that the 
reviews would be reflected in time even 
more strongly in fewer new orders for 
machinery and equipment and building 
projects. Many industries in the region, 
said Major Dibben, were maintaining a 
high rate of activity. Capital goods manu- 
facturers were busy, machine tool firms 
had plenty of work in hand, electrical 
companies were active and civil engineers 
were fully occupied. 

Iron and steel producers are working 
below capacity. The motor trade does 
not need so much raw material as it did 
a year ago. Under-employment is pre- 
valent in the rolling stock industry; com- 
petition is keen, and the British Transport 
Commission tends to build more rolling 
stock in its own workshops. In Midland 
industry generally there is still a shortage 
of skilled labour, but the demand for 
unskilled labour has eased considerably. 
Foundries producing light castings have 
spare capacity. 


Shot-blast Abrasive 

A non-metallic shot-blast abrasive, 
“No-Met”, has been announced by 
Bradley’s (Darlaston) Limited, a member 
of the Staveley group of companies. This 
new non-metallic abrasive has been 
developed, states the company, to fulfil 
the demand for a cheap expendable abra- 
sive. It is free of silica and complies with 
the shot-blasting regulations. 


A Lecture Course 

A course of ten lectures on “Practical 
Implications of Metal Physics” is to be 
given at the College of Advanced Tech- 
nology, Birmingham, on successive Tues- 
day evenings at 6.30 p.m., beginning on 
Tuesday next, October 10. 

The course is intended for chemists, 
metallurgists and physicists engaged in 
research and development or materials 
control. Each meeting will last for about 
two hours and will include a lecture, fol- 
lowed by a discussion. The fee for the 
whole course is £2 10s. Od. 


U.K. Metal Stocks 

Stocks of refined tin in London Metal 
Exchange official warehouses at the end 
of last week fell 86 tons to 5,238 tons, 
comprising London 2,250, Liverpool 1,549 
and Hull 1,439 tons. 

Copper stocks rose 250 tons to 22,594 
tons, comprising London 450, Liverpool 
18,094, Birmingham 50, Manchester 3,925, 
Hull 50 and Glasgow 25 tons. 

Lead duty-free stocks fell 5 tons to 
7,027 tons, comprising London 6,677, 
Glasgow 200, and Swansea 150 tons. In- 
bond stocks remained at 3,602 tons, all 
supplies in London. 

Zinc duty-free stocks rose 367 tons to 
4,044 tons, comprising London 2,643, 
Glasgow 46, Hull 550, Manchester 325, 
Liverpool 55, and Avonmouth 425 tons. 
In-bond stocks fell 5 tons to 3,153 tons, 
all supplies in London. 


Plans to Promote Lead 


Formation of the European Lead 
Development Committee to co-ordinate 
and expand promotional work throughout 
Europe has been announced following 
meetings in Rome between representatives 
of the French, German, Italian, Spanish 
and United Kingdom lead development 
associations and the Belgian and Swedish 
lead producers. The L.D.A., London, 


will be responsible for the secretarial work 
of the new committee under the guidance 
of a steering group comprising France, 
Germany, Italy and the United Kingdom. 

The consumption of lead in all forms in 
Europe has risen in the last four years by 
about 120,000 tons (11 per cent) to 
1,200,000 metric tons in 1960. Preliminary 
figures for the first half of 1961, prepared 
by the Committee, show that the growth 
is continuing for Europe as a_ whole, 
despite some levelling off in the United 
Kingdom, where consumption per capita 
is the highest in the world. 

This expansion in consumption is the 
result of the steady growth of most uses. 
Batteries now consume 30 per cent more 
lead than four years ago, the rise, which 
is expected to continue, reflecting the 
more widespread use of motor cars. The 
use of lead for radiation shielding is also 
expanding rapidly, but precise figures are 
not available in all countries. 

The meeting completed preliminary 
arrangements for the first International 
Conference on Lead to be held in London 
from May 22 to 25, 1962. The emphasis 
will be in the use of lead for batteries, 
cables and nuclear shielding, and other 
sessions will cover economic trends and 
research. The full programme will 
announced later. 

Technical aspects of many lead uses 
were examined by the Committee. There 
are interesting differences in the techniques 
used in various countries for lead cable 
sheathing and these will be described in 
special reports shortly to be issued. In 
sheet and pipe, too, there are striking 
contrasts in applications which will be 
illustrated in forthcoming international 
publications, showing lead in modern 
building. Everywhere, the need for better 
sound insulation is creating new demands 
for lead which, because of its weight and 
limpness, is specially suitable as a sound 
barrier. 


Trade Publications 
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The future activities of the Committee 
include the publication of technical and 
promotional booklets and a European lead 
bulletin in French, German, Italian and 
English. 


Metal Plant for Brazil 

The East Asiatic Company Limited and 
the metal firm of Paul Bergsoe and Son, 
both of Copenhagen, are jointly establish- 
ing a metal-producing plant in Sao Paulo, 
Brazil, according to a spokesman for the 
Bergsoe company. The plant, being con- 
structed by the Danish engineering firm 
of Christiani and Nielsen, is expected to 
be in operation by December this year. 

It will have an initial capacity of about 
2,000 tons annually of whitemetal, tin 
solder, printing metal, and other lead 
alloys as well as aluminium and zinc 
alloys. The plant will operate under the 
name of Fundicao de Metais Bera 
Limitada. 


Aluminium in Germany 

According to reports from New York, 
Aluminium Limited have announced the 
acquisition of a modern aluminium foundry 
at Uphusen, near Bremen. The company’s 
fully owned subsidiary, Aluminium Werke 
Nuernberg G.m.b.H., has taken over 
operation of the foundry, which is 
equipped to produce aluminium sand 
castings, permanent mould castings, and 
die-castings. 

Together with the Nuernberg foundry 
and piston factory, which is also being 
expanded, the new plant will more than 
double Aluminium Limited’s total foundry 
capacity in Germany to nearly 10,000 tons 
of castings. 

The company also disclosed that con- 
struction work on the expansion of its 
sheet and strip-rolling mill at Goettingen, 
West Germany, is proceeding according 
to schedule. When complete, next year, 
this plant will treble the company’s alu- 





Metal Powders. — Powder Metallurgy 
Limited, Berk House, 8 Baker Street, 
London, W.1. 

This booklet describes the types of 
metal powders which are manufactured 
and marketed by the company. The 
information provided is of a _ general 
nature, and notes are given concerning the 
Metal Powder Report, a monthly technical 
abstract bulletin concerning metal pow- 
ders, another publication by the company. 


Cutting Fluids.—Fletcher Miller Limited, 

Alma Mills, Hyde, Cheshire. 

This year’s edition of this booklet 
enumerates the 43 grades of cutting fluid 
most in demand, setting against each 
their type, properties, and applications. 
There is also a fold-out recommendations 
chart, a section wholly given over to filtra- 
tion and cleaning equipment for the 
machine shop, and some useful data on 
metals that affect cutting fluid efficiency. 
The booklet has 64 pages and there are 
also many excellent illustrations. 


Plate Levelling Machines.—Head Wright- 
son Machine Company Ltd., Middles- 
brough. 

In a new four-page coloured brochure 
is described the range of plate levelling 
machines available from this company for 
shipyards, plate mills, etc. Illustrations 
are given of 7-roll reversing machines, 9- 
and 11-roll single pass levellers for heavy 


duty, as well as the principal features of 
the machines. 


Degreasing Plant. — Imperial Chemical 
Industries Limited, General Chemicals 
Division, Millbank, London, S.W.1. 

A leaflet gives details of a new addition 
to the division’s range of degreasing plant. 
Basically, the type H plant, which is des- 
cribed in the leaflet, is a standard I.C.I. 
degreasing plant with a built-in lift to 
give either semi-automatic or fully auto- 
matic working. 


Forging Close to Finished Form.—High 
Duty Alloys Limited, Slough, Bucks. 
This booklet is the first of a series to 

be published by this company. It deals 

with advances in drop forging and pre- 
sents photographs of some of the applica- 
tions of Hiduminium for the aircraft and 
allied industries. The object of this series 
of booklets is to provide a general picture 
of what forging can now do towards 
increasing production and reducing costs. 


Gear Pumps.—The Brooke Tool Manu- 
facturing Company Ltd., Warwick 
Road, Greet, Birmingham, 11. 

The new brochure issued by this com- 
pany covers 34 pages in which full details, 
illustrations and diagrams are given of 
the wide range of gear pumps manufac- 
tured by the company. 
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minium sheet capacity in Germany to 
about 25,000 tons per year, thus providing 
an additional outlet for Alcan primary 
metal from Canada. New plant invest- 
ment in Germany, under Aluminium 
Limited’s current programme, amounts to 
about $12,000,000—some of which will be 
financed locally. 


Corrosion Problems 


On Wednesday, October 18 next, at 
14 Belgrave Square, London, S.W.1, the 
Corrosion Group of the Society of 
Chemical Industry will hold a meeting at 
which the subject for discussion will be 
“Volatile Corrosion Inhibitors”. Mr. 
E. Li. Evans will speak on “Principles” 
and Mr. R. I. Barraclough will follow with 
“Practical Applications”. The meeting 
will commence at 6 p.m. 


New Number 


On October 25 next, at 1 p.m., the 
telephone number of The A.P.V. Company 
Ltd. and A.P.V.-Paramount Ltd. will be 
changed to Crawley 27777 when Craw- 
ley’s telephone service becomes automatic. 


A Birmingham Meeting 

Speaking on the origins of strength in 
alloys, Prof. R. W. K. Honeycombe last 
week addressed the Birmingham Local 
Section of the Institute of Metals. Deal- 
ing with the role that dislocations play in 
the strength and ductility of alloys, he 
touched on the Cottrell theory and the 
migration of solute atoms to dislocations 
which restricts dislocation movement. A 
second factor which imposed restrictions 
on such movements was precipitation at 
dislocations, which had the effect of 
“pegging” them. Finally, he emphasized 
the importance of stacking faults as a 
further factor tending to minimize dis- 
location movement. 

This was the first meeting of the 
season, the chairman being Dr. I. G. 
Slater, and a number of interesting points 
were raised in the discussion which 
followed. 


Malayan Tin Shipments 


The Straits Trading Company reports 
that Malayan tin shipments in September 
amounted to 7,6894 tons from Penang, of 
which the United Kingdom took 10 tons, 
U.K. options 45, U.S. 4,407, the Con- 
tinent 1,233, Canada 482}, Japan 7503, 
the Pacific 17}, India 4794, South 
America 114, Africa 10, Australasia 86, 
and the Middle East 543. 

Shipments from Singapore during the 
period totalled 124 tons, of which the 
Pacific took 11} tons and India } ton. 


Canadian Production 


Statistics from Ottawa show that pro- 
duction of copper and silver was smaller 
in July and the January-July period this 
year as compared to last, while output of 
nickel and lead was larger in both periods. 
Output of zinc was up in the month and 
down in the cumulative period. 

July production of these five metals 
was: copper 37,927 tons (38,452 in July 
1960); nickel, 20,490 tons (17,821); silver, 
2,462,870 fine ounces (2,919,664); lead, 
18,630 tons (18,039); and zinc, 33,881 tons 
(31,711). 

Seven-month totals were: copper, 
255,560 tons (259,758 a year ago); nickel, 
129,810 tons (122,549); silver 18,177,653 
fine ounces (19,193,349); lead, 128,657 
tons (117,968); and zinc, 217,786 tons 
(237,726). 
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MEN and Metals 





At present deputy managing director 
of the marine division of Richardsons 
Westgarth and Company, Mr. H. Kay 
has been appointed assistant managing 
director of the engineering division of 
Tube Investments Limited. 


Following the recent announcement 
that the Garrard Engineering and 
Manufacturing Company Limited had 
become a wholly owned subsidiary of 
the Plessey Company Limited, the for- 
mation of a reconstituted board of 
directors is announced by Plessey as 
follows:—Mr. A. E. Underwood (chair- 
man), Mr. Hector V. Slade (managing 
director), Mr. K. J. Slade, Mr. J. 
Tyldesley, Mr. John A. Clark, and Mr. 
Michael W. Clark. 


The Plessey Company also an- 
nounces that Sir William Stanier has 
resigned from the Garrard board, and 
has been offered and has accepted an 
appointment as a director of Machine 
Products Limited. Mr. Donald F. 
Brown has also resigned from the 
Garrard board, and has been invited 
to join the board of Hawley Products 
Limited, an invitation which he has 
accepted. Both Machine Products 
Limited and Hawley Products Limited 
are members of the Plessey group of 
companies. 


Director and general manager of the 
Projectile and Engineering Company 
Limited, Mr. E. L. Tuff, M.I.Prod.E., 
has been appointed deputy managing 
director. He has been with the com- 
pany for 30 years, and was works 
manager before being appointed to the 
board in November 1953. He assumed 
the duties of general manager in 
September 1958. 


Formerly general manager of Head 


Wrightson Stockton Limited, Mr. 
R. B. W. Bolland has been appointed 
London manager of Head Wrightson 
and Company Limited. 


It is announced that Dr. W. J. Bates, 
Ph.D., B.Sc., has joined R. and J. Beck 
Limited as chief engineer. He leaves 
Bristol University to lead the com- 
pany’s design team and, pending com- 
pletion of the company’s new factory 
at Watford, will be located at Lister 
Works, Dickenson Street, London, 
N.W. R. and J. Beck are one of the 
Griffin and George group of com- 
panies. 


We understand that Mr. MA. A. 
Mawby has been appointed chairman 
of Comalco Industries Pty., the parent 
company in the aluminium complex 
which has been set up by the Con- 
solidated Zinc Corporation and Kaiser 
Aluminum and Chemical Corporation. 


At the annual general meeting of the 
British Standards Institution, held last 
week, Mr. Geoffrey Cunliffe (managing 
director of Norcros Limited) was 
elected President of the Institution, 
and is also chairman of the General 


Council of the Institution. The former 
President, Mr. R. E. Huffam, was 
elected a Deputy-President, and Sir 
Herbert Manzoni and Mr. John Ryan 
were re-elected as Deputy-Presidents. 
Mr. A. D. -Carter was elected 
chairman of the Institution’s Finance 
Committee, and Sir Anthony H. M. 
Bowlby, chairman of the Engineering 
Divisional Council of the Institution. 


Appointed to the board of Armstrong 
Whitworth (Metal Industries) Limited, 
Mr. Austin W. Scott, B.Sc., 
A.M.I.Mech.E., joined the company in 
1949 and will continue to retain the 
position he has held for the past two 
years as works manager of the Jarrow 
Foundry Division. 


Formerly an employee of the com- 
pany, Mr. William John Crockett has 
been appointed managing director of 
Wright and Platt Limited. He is also 
chairman and managing director of 
Crockett Lowe Limited, Robinson and 
Knee Limited, and C.L. Developments 
Limited. 


At the meeting of the Birmingham 
Local Section of the Institute of 
Metals, held last week, Mr. L. G. 
Beresford, B.Sc., F.I.M., was elected 
vice-chairman of the section. Mr. 
Beresford is a Past-President of 
the Birmingham Metallurgical Society 
and is also Editor of METAL INDUSTRY. 


News from the Griffin and George 
group of companies is that Mr. Dennis 
S. Beard, Ph.D., A.Inst.P., A.R.C.S., 
B.Sc., has been appointed to the board 
of Griffin and George (Sales) Limited 
in the capacity of technical sales 
director. 


Formerly Yorkshire area manager, 
Mr. R. H. Wormley has now been 
appointed home sales manager of 
Associated British Machine Tool 
Makers Limited. 


It has been announced by Tube 
Investments Limited that Dr. J. W. 
Menter, M.A., D.Sc., F.Inst.P., has 
been appointed director of the T.I. 
Research Laboratory at Hinxton Hall, 
near Cambridge. 


In addition to his present appoint- 
ment as an overseas director, Dr. A. 
Caress is to become research and 
development director of Imperial 
Chemical Industries Limited. He suc- 
ceeds Dr. J. Ferguson, who is retiring 
from the board after 33 years’ service 
with the company. 


News from the Firth Cleveland 
Group is that Mr. William H. Rigg has 
been appointed managing director of 
Firth Cleveland Tools, a member of 
the group. Mr. Rigg will operate from 
the company’s Tipton works. 


Managing director of Morgan 
Refractories, Mr. J. F. King has been 
appointed a director of The Morgan 
Crucible Company Limited. 
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Metal Market News 


further weakness in the price of 

standard copper on the London 
Metal Exchange, and on Tuesday after- 
noon cash was quoted at £222 and 
three months at £226 10s. Od. At those 
levels, however, buyers appeared and, 
due perhaps in the main to bear cover- 
ing, there was a modest recovery on 
the following day. Thursday saw the 
improvement carried further and at 
midday the quotations stood at 
£225 10s. Od. and £229 5s. Od. on a 
turnover of well over 2,000 tons 
including Kerb business. This dealing 
after the ring amounted probably to at 
least 500 tons but the quotation 
dropped rather dramatically by £1. The 
contango has remained relatively wide, 
thanks, perhaps, to a further increase 
of 260 tons in L.M.E. stocks to 22,344 
tons. Consumer demand for the metal 
still hangs fire, due partly to the fact 
that the users are still hoping and 
expecting that the price will go lower. 
Business in semis is not thought to be 
very brisk, one suggestion being that 
doubts about the effect on the non- 
ferrous industry of entering into the 
Common Market is putting a brake on 
activity. There may be something in 
this, but more likely is the fact that the 
movement towards reduction of stocks 
is still under way and buyers are deter- 
mined to run down their holdings to 
the lowest possible level. 

In total, the turnover in standard 
copper amounted to about 11,200 tons 
for the week and losses amounted to 
£3 15s. Od. for cash and £4 10s. Od. for 
three months. At the close of business 
on Friday afternoon, prompt copper 
was quoted at £223 and forward at 
£226 10s. Od., both these prices being 
above the lowest levels reached during 


Tie early part of last week saw 


the week’s trading. Business in the 
States appears to be going on quite 
well. There has certainly been a 
marked improvement during the past 
six months, but latterly the weakness 
of the London market has rather upset 
the quotation for copper scrap and the 
margin below the custom smelters’ 
price has widened. Whether any reduc- 
tion will come in the smelters’ quota- 
tion remains to be seen. Probably not, 
for, as already suggested, demand for 
copper is quite good, but in the past 
weakness in London has sometimes led 
to a drop in the American price. As 
always when the price in Whittington 
Avenue declines to a point which makes 
a wide gap between London and the 
current quotation in New York, 
suggestions have been made that sales 
might be made to the United States and 
a tonnage withdrawn from the L.M.E. 
stocks for shipment across the Atlantic. 
One objection to this would seem to be 
that the L.M.E. tonnage comprises 
almost entirely fire refined quality, 
which is not popular in America. 
The tin market has continued to 
show nervousness and_ uncertainty 
although it is now known that the tin 
release Bill will be passed by Congress 
during the present session. On week- 
days, consumer buying has been in 
evidence, but there is an air of caution 
in all these operations, and the fact that 
Congress adjourned without taking any 
action on tin appears to have done 
nothing to help the market. On a turn- 
over of 2,920 tons cash gained £2 to 
£954, while three months lost £2 to 
£962. Both zinc and lead were very 
disappointing, trading in zinc amount- 
ing to no more than a turnover of 
5,050 tons, which left cash £1 17s. 6d. 
down at £73 10s. Od. and three months 
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£1 15s. Od. lower at £73 15s. Od. In 
lead, some 10,650 tons changed hands, 
both positions losing 22s. 6d. at £63 
for cash and £64 15s. Od. three months. 


New York 


Copper futures, after early steadiness, 
eased on liquidation. Dealings were 
fair. In physical copper, dealer copper 
in the domestic sector was reported 
available at 303 cents per lb. delivered. 
Export copper was softer and quiet. 
Leading custom smelters and producers 
said that their copper price at 31 cents 
was steady and they were sold out for 
October. November enquiries were 
developing, custom smelters selling at 
a flat price of 31 cents or at an average 
price basis. Producers sell at the price 
on the day of shipment. Tin was 
slightly softer and quiet. Spot to 
November was offered at 122 cents/Ib., 
December 121{ and January 121} cents. 

United States aluminium die-castings 
output this year is expected to top last 
year’s volume of 182,750 tons, but zinc 
die-castings production will fall short 
of the 1960 total of 312,500 tons by 
about 10 per cent, it is forecast by the 
American Die Casting Institute on the 
eve of its annual meeting. The A.D.C.I. 
also looks for an improvement in the 
output of magnesium and brass die- 
castings but says “over-all die-castings 
production this year will be slightly 
below 1960 levels”. 

Regarding next year, the Association 
said: “The die-casters feel there is 
every reason to believe that 1962 will 
see the production of aluminium die- 
castings at a record high level and that 
zinc die-casting output will approach 
the 350,000 ton level normal for a year 
of high automotive production. With 
automobile production next year esti- 
mated at over 6,500,000 cars and with a 
sizeable increase in the use of zinc die- 
castings on the new models, it appears 
that zinc die-casting consumption will 
be much improved in 1962.” 


London Metal Exchange 


Thursday 28 September to Tuesday 3 October 1961 


COPPER 


£ 
250 
245 
240 
235 
230 
225 
220 
215 
210 


£223 10 0 
£222 10 0 


£220 10 0 








Thurs Fri Mon Tue Wed 


Thurs Fri Mon Tue Wed 


LEAD 


£62 10 0 
£62 10 0 





TIN 


Thurs Fri Mon Tue Wed 





Thurs Fri Mon Tue Wed 
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NON-FERROUS 


PRIMARY METALS All prices quoted are those available at 2 p.m. 3/10/61 


Aluminium Ingots.... ton 
Antimony 99:6% 
Antimony Metal 99%. . 
Antimony Oxide 
Commercial 
Antimony White Oxide 
Arsenic . , 
Bismuth 99-95%.... 
Cadmium 99:9%, 
Calcium : 
Cerium 99% 


Cobalt 

Columbite per unit 

Copper H.C. Electro.. ton 
Fire Refined 99-70% __i,, 
Fire Refined 99-50% ___,, 


£ 


INGOT METALS 


z 


4 
7 


oy (Virgin) 


- ton 


nium 
1490 


SIAN 


SESSESEEE 
ae td Se Be ad ee i ee 


S38 
we 


mi 
S. 

S. 
S. 
S. 
S. 
S. 
S. 
S. 
S. 
S. 
S. 
S. 
S. 
Ss. 


RSSERSSSES SEES 


B. 
B 

B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 


De ee ee 
NOAULWNHK © 


s 
r 
= 


ae EF Alloys aroma 


B.S. 1490 L.M.i .... ton 
B.S. 1490 L.M.2.... ,, 
B.S. 1490 L.M.4 .... ,, 
B.S. 1490L.M.6 .... ,, 


*Aluminium Bronze 
BSS 1400 AB.1...... ton 
BSS 1400 AB.2...... a 


152 
152 
161 
176 


236 
243 


8. 
0 


0 


All prices quoted are those available at 2 p.m. 3/10/61 


oeoocoocoococeoecoo"’ 


d. 
0 
0 
0 


CSCCCOCCOCOCOCOCOCOCSCOOF 


Copper Sulphate 
Germanium 
Gold . 

indium .... 
Iridium... 


Lead English 


Magnesium Ingots.... 


gg. 8% 


Notched Bar 
Powder Grade 4 


Alloy Ingot, AZ91X .. 
Manganese Metal .... 


Mercury 
Molybdenum 
Nickel 


Osmiridium 


*Brass 
BSS 1400-SCB2 
SCB3 


*Gunmetal 
R.C.H. 3/4% ton .. 
(85/5/5/5) LG2 
(86/7/5/2) LG3 


(88/10/2/14) LG1 .... 


*Manganese Bronze 


BSS 1400 HTB1 .... 
BSS 1400 HTB2 .... 
BSS 1400 HTB3 .... 


Nickel Silver 


Casting Quality 12% 


° 
16% 


” ” 18% 


»” ” 


*Phosphor Bronze 


B.S.1400P.B.1.(A.1.D. 


released) 


B.S. 1400 L.P.B.1.... 
the last week-end. 


*Average prices for 


» & 
0 


. 2 
172 0 O 
164 0 0 


311 0 0 
235 0 0 


Palladium 


Rhodium 


Selenium 
Silicon 98% 
Silver Spot Bars 
Tellurium Sticks 


ocomoncooon 


SCOMDTADOUSCH 


Electrolytic _ 
Min 99-99%, , — 
Virgin Min 98% ae. 
Dust 95/97% 118 10 
Dust 98/99% 124 10 
Granulated 99+ % .. 98 5 7h 
Granulated 99:994+-% ,, lll 2 6 


*Duty and Carriage to customers’ works for 
buyers’ account. 


— Copper {os &@ 
ton 255 0 0O 
» an 0 8 


1030 0 0 


Silicon Bronze 
BSS 1400-SB1 275 0 O 

Solder, soft, BSS 219 
Grade C Tinmans.... 
Grade D Plumbers 


42415 0 
336 0 O 
469 10 0O 


Solder, Brazing, BSS 1845 
Type 8 (Granulated) Ib. 
Type 9 » 9 


Zinc Alloys 
BSS 1004 Alloy A... ton 
BSS 1004 Alloy B.... 
Sodium-Zinc 


104 12 6 
108 12 6 
2 6 


SCRAP METALS Merchants’ average buying prices delivered, per ton, 3/10/61 


Aluminium 
New Cuttings 
Old Rolled 
Segregated Turnings .. 


Brass 
Cuttings 


Heavy Yellow .. 


Braziery 


Gunmetal 


Lead 


N ickel 
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METAL PRICES 


SEMI-FABRICATED PRODUCTS 


Aluminium 
Sheet 
Sheet 
Sheet 
Strip 
Strip 
Strip 
Circles 
Circles 
Circles 
Plate as rolled 
Sections 
Wire 10 S.W.G. 
Tubes 1 in. o.d. 
16 S.W.G. 


Aluminium Alloys 


BS 1470. HS19W. 
Sheet 10 
Sheet 18 
Sheet 24 
Strip 10 
Strip 18 
Strip 24 

BS1477. HP30M. 
Plate as rolled 

BS1470. 

Sheet 
Sheet 
Sheet 
Strip 
Strip 
Strip 


PADDRADUY 
444444445 
QAQHAHaAADADD 


| 44eeeq 


PDRDMOY 
QHALDO 


aaaaae 
QQAQDAAO 


‘FOREIGN QUOTATIONS 


Belgium 
Copper: electrolytic 
Ti 


Canada 
Aluminium 
Copper: electrolytic 
Lead 


Zinc: Prime western 
High grade 99.95 
High grade 99.99 


France 
Aluminium 
Antimony 99°0 
Cadmiu 


Zinc: electrolytic... . 
Scrap 

Copper: electrolytic 

Heavy copper . 

No. 1 copper wire .. 


Zinc castings 
Lead 


fr/kg 
32.50 
134.30 


c/lb 

26.00 
30.00 
10.50 
70.00 
12.00 
12.60 


Ui > ob Ulm ss) mW Wm WW 


£/ton 
237 11 


981 


£/ton 
210 12 


243 
81 
567 
97 
102 
105 


£/ton 


179 
206 
1,200 
242 
70 
665 


87 


= _ bs 
Dio 
OD Ui 


Aluminium Alloys—cont. 
BS1477. HPCI5WP. 
Plate heat treated .... Ib. 
BS1475. HGI19W. 
Wire 10 S.W.G. 
BS1471. HT19WP. 
Tubes 1 in. o.d. 
16 S.W.G. 
BS1476. HEI19WP. 
Sections 
Split tube 


Welded tube 
14 to 20 S.W.G. 


(sizes $” to 14”) 3/104 to 5 


Brass 


Tubes . 
Brazed Tubes 
Drawn Strip Sections - 


Extruded Bar 
Condenser Plate (Yellow 
ton 
Condenser Plate (Naval 
pe eee ; 
Wire 


Italy 
Aluminium 370 

8 Antimony 99°0 .... 485 
i a wire bars 99.9 450 


216 
283 
262 

96 
805 

i 1,074 
Zinc: electrolytic... . 105 


Scrap 


Aluminium soft sheet 

clippings (new) .. 
Lead, soft, first quality 
Lead, battery plates. . 
Copper, first grade . . 


ViONN & oO 


Switzerland 


et et et 
OWN VI ~1 © 0 


84 


9} 
1} 
1} 
0 
0 


3 
‘ 


Latest available quotations for non-ferrous metals with 
equivalents based on current exchange rates 


lire/kg £/ton 


1 
4+ 
16 
8 
14 
11 
15 


Prices vary according to dimensions and quantities. The following are 
the basis prices for certain specific products 


Beryllium Copper 


Cupro Nickel 
Tubes 70/30 

Lead 
Pipes (London) 
Sheet (London) 
Tellurium Lead 

Nickel Silver 
Sheet and Strip 10%. . 
Wire 10% 

Phosphor Bronze 
Wire 

Titanium (1,000 Ib. lots) 
Billet 44” to 18” dia... Ib. 
Boas we Gs. ..:. 
Wire -036’-232’ dia... ,, 
Strip -001” to -048’..__,, 
Sheet 8’ x 2’. 20 gauge _,, 
Tube, representative 

average gauge 

Extrusions 

Zinc 


47/- 
85/- 
159/- 
350/- 
73/- 


198/- 
90/- 


109 10 O 


approximate sterling 


Yen per metric ton 
Scrap 
Copper: electrolytic 289,000 
Copper wire No. 1..... 268,000 
Copper wire No. 2.... 
Heavy copper 
Light copper 
Brass, new cuttings. ... 
Red brass scrap 


Japan 


West Germany 
Scrap 


Used copper wire 
Heavy copper 
Light copper 
Heavy brass 
Light brass 

Soft lead 

Zinc 

Used aluminium 


United States 


in 
Zinc: electrolytic... . 
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THE STOCK EXCHANGE 
Prices Drifted Through Lack Of Support 





MIDDLE PRICE LAST DIV. FOR 
2 OCTOBER FIN. PREV. 
+ RISE—FALL YEAR YEAR 


ISSUED | AMOUNT | 
| 


| 
| DIV. FOR 
| 
CAPITAL OF SHARE | NAME OF COMPANY | 





e | 
| | 
| 


é | é Per cent | Per cent 
4435772 | 1 Amalgamated Metal Corporation a «64 11 9 26/3 
400 000 2j- Anti-Attrition Metal 1/3 4 o/s 
43,133,593 Sek. (£1) Associated Electrical Industries 30/14xd —4/3 15 30/14 
3,895,963 1 Birfield , 63/3 —9d 153 45/- 
4,795,000 1 Birmid Industries ; 76/- —1/- 20D 71/3 
8,445,516 Stk. (10/-) Birmingham Small Arms 20/- —9d 124 20/- 
203,150 Sek. (£1) Ditto Cum. A. Pref. 5% 12/6 5 12/3 
476,420 Stk. (£1) Ditto Cum. B. Pref. 6% 15/6 —é6d 15/6 
1,500,000 Sek. (£1) British Aluminium Co. Pref. 6% 15/9 6 15/3 
18,846,647 Stk. (€1) British Insulated Callender's Cables 56/- 49/- 
7,670,837 S/- British Oxygen Co. Led., Ord 17/6 17/6 
1,200,000 Sek. (5/-) Canning (W.) & Co 15/- 13/74 
60,484 1f- Carr (Chas.) ... ; 1/14 10}d 
$55,000 1 Clifford (Chas.) Led. 29/- 26/- 
45,000 1 Ditto Cum. Pref. 6% 15/- 15/- 
1,166,000 Sek. (2/-) Clifford Components V 8/- —3d 7/3 
300,000 2/- Coley Metals 3/3 3d 
10,185,696 1 Cons. Zinc Corp.t : 64/- niin 
5,399,056 5/- Davy-Ashmore 38/3 
8,000,000 5/- Delta Metal . 21/6 —4id 
5,296,550 Stk. (£1) Enfield Rolling Mills Led 37/9 —3d 
1,155,000 1 Evered & Co. 43/6 
18,000,000 Stk. (£1) General Electric Co. ; ‘ 26/- —1/- 
1,500,000 Sek. (10/-) General Refractories Ltd. 53/3 —6d 
937,500 5/- Glacier Metal Co. Led ; 18/3 
2,750,000 5/- Glynwed Tubes 23/44xd —7}d 
7,228,065 10/- Goodilass Wall & Lead Industries —1}- 
696,780 10/- Greenwood & Batley 
792,000 5/- Harrison (B'ham) Ord. 
150,000 1 Ditto Cum. Pref. 7% 
1,612,750 5/- Heeran Group ’ 
251,689,407 Stk. (£1) Imperial Chemical Industries 
34,736,773 Stk. (£1) Ditto Cum. Pref. 5% 
29,196,118 oe International Nickel 
6,000,000 1 Johnson, Matthey & Co. 
600,000 10/- Keith, Blackman 
320,000 4/- London Aluminium 
1,530,024 1 McKechnie Bros. A Ord. 
1,108,268 5/- Manganese Bronze & Brass 
50,628 6/- Ditto (74% N.C. Pref.) 
26,361 444 Stk. (£1) Metal Box 
415,760 Stk. (2/-) Metal Traders 
240,000 1 Mint (The) Birmingham 
80,000 5 Ditto Pref. 6% 
274,152 1f- Minworth Metals 
5,187,938 Stk. (€1) Morgan Crucible A 
1,000,000 Stk. (£1) Ditto 54% Cum. 1st Pref 
3,850,000 Sek. (€1) Murex ; 
585,000 5/- Ratcliffs (Great Bridge) Ord. 
1,064,880 10/- Sanderson Kayser 
3,400,500 Stk. (5/-) Serck 
212,384 5/- Stedall & Co 
8,035,372 Stk. (£1) Stone-Platt Industries 
2,928,963 Stk. (£1) Ditto 54% Cum. Pref 
35,344,881 Stk. (£1) Tube Investments Ord 
41,000,000 Stk. (£1) Vickers . 
750,000 Stk. (£1) Ditto Pref. 5% 
6,863,807 Stk. (€1) Ditto Pref. 5°% tax free 
4,594,418 1 Ward (Thos. W.) Ord 
7,109,424 Stk. (£1) Westinghouse Brake 
323,773 2/- Wolverhampton Die-Casting 
591,000 S/- Wolverhampton Metal 
156,930 2/6 Wright, Bindley & Gell 
124,140 1 Ditto Cum. Pref. 6% 
150,000 1j- Zinc Alloy Rust Proof 


VwaNN DU WwW O 
wonowowewww 


39/6 
65/- 


30/3 

44/9 

29/6 

14/6 

20/44 

17/15 

81/6 

16/- 

160 

75/- 

21/6 

15/- 

53/3 

18/6 
6/- 

100/9 

8/9 

35/9 

77/6 
6/3 

71/3 

17/- 

52/- 

16/6 

41/3 

19/3 

10/3 

67/- 

18/- 

85/6 

38/3 

15/- 

21/14 

84/6 

46/3 29/6 

13/44 8/- 

30/~ 21/3 
4/9 3/74 

13/7} 12/9 
5/6 4/3 


wwowwonvwwnrowoowwwownwowoeoengeanwworoegeowwwwdodncowonodcs 
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*Dividend paid free of Income Tax. ‘incorporating Zinc Corpn. & Imperial Smelting. **Shares of no Par Value. {and 100% capitalized issue. @ The figures given 
relate to the issue quoted in the third column A Calculated on £7 8 9 gross D and 50% capitalized issue C paid out of Capital Profits. E and 50% 
capitalized issue in 7% 2nd Pref. Shares R and 334% capitalized issue in 89% Maximum Ordinary 5/- Stock Units. ¢ and 64% from Capital Profits. 
B and 50% capitalized issue G and 50% capitalized issue. F and special 5% tax free dividend and 50% capitalized issue. “and 3 for 7 capitalized 
issue L and 334% capitalized issue. M and 10% capitalized issue. J and 75% capitalized issue. Q also 1/- special tax free dividend and 50% capitalized issue. 
T Per £1 unit K Forecast dividend S and 50% capitalized issue. V incorporating Clifford Covering. 

The Thomas Bolton Capital has been acquired by British Insulated Callender's Cables. 
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DOING 
WHAT 
COMES 
NATURALLY 


Baby birds just naturally expect 
the right food to be dropped into 
their beaks; and when engineers 
specify Platt’s non-ferrous metals, 
they are just as confident that they 
will receive exactly what they need. 
Platt’s themselves are like the 
mother-bird—doing what comes 
naturally—by giving you con- 
sistent purity and meticulous speci- 
fications, in the production of 
brass, bronze, gunmetal, zinc and 
lead alloys. Ask Platt to quote 
you. Their keen prices may well 
surprise you. 


, nn 


ENFIELD MIDDLESEX HOWARD 3351 


ESTABLISHED 


SCRAP METAL 


J.B. GARNHAM & SONS LTD. 


PLANTATION HOUSE, MINCING LANE, LONDON, €E.C.3 
Phone: Mincing Lane, 8424-6 
Grams: Garnham, Phone, London 
Cables: Garnham, London, E.C.3. 


LION WORKS, FOX OAK STREET, CRADLEY HEATH, STAFFS 
Phone: CRADLEY HEATH 69281 
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Guaranteed Efficiencw.... 
with FRANKLIN BALE-OUT FURNACES 


For melting Aluminium, Brass, Copper and soft metals 


* ALL WELDED STEEL CASING 
LOW HEAT LOSS 
LOW FUEL CONSUMPTION 
GAS OR OIL FIRED 
SPECIAL TOP CASTING AVOIDS WASTE 
12 MONTHS GUARANTEE 




















MANUFACTURERS OF 
INDUSTRIAL FURNACES AND 
OIL BURNING EQUIPMENT 
FOR ALL PURPOSES. 





Write for literature and 
details to:- FRANKLIN FURNACE CO. LTD. * BAKER STREET ~- SPARKHILL ~* BIRMINGHAM 11. 








HEAD OFFICES 


SOCIETE DES i \E- MONT AGNE S.A. 


. WIRE 
ots « SHEETS * oe ANGLEUR 


CESS PLAT Near LIEGE, BELGIUM 
BO Tele® 


VER 
, OLEUM 


HEAD OFFICES IN FRANCE 
p . 1 a a cc 
ECT RONICS Agency 
R E NEW YORK 


SILICON oT ng ail 26 Broadway 


: UR 
COMMERCIAL DEPT.: ANGLE 
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AUSTINS... 


they’re the people for 


non-ferrous metals 


Austins have been ‘ metal people’ for nearly 
90 years and still lead the field both at home 
and abroad. They have built up a reputation 
of being the people for non-ferrous metals so 
why not approach them today if you require : 


Aluminium alloys, Copper alloys, Gunmetal, 
Aluminium Bronze, Manganese Bronze, 
Phosphor Bronze, Lead Bronze, Brass, Lead, 
Tin, Zinc, Solders, Typemetals. 


1 SRO REPT te AAS 


ms ee ey ib te 
~~ 


at DN Sat RIO tN Pp 


E. AUSTIN 
& SONS 
(LONDON) LTD 


Hackney Wick, £.9 


AUSTINS 


NON-FERROUS 
Telephone 


METALS 
AMHerst 2211 


Telex No: 22550 Optative Londor 





ALWAYS 


Careful research 
and control ensures 
the finest supply of 
first class aluminium 


Superior quality plate, 
Sheet, Strip and Circles 
in 99°, Higher Purities 
oe and Aluminium Alloys 


a 


ALUMINIUM 
CORPORATION 


LIMITED 


Sales Office: 10, Buckingham Place 
London, S.W.1. Phone: Victoria 9671 
Branch Sales Office: 51/55, Pershore Street 
Birmingham, 5. Phone: Midland 3024 
Rolling Mills: Dolgarrog, Conway, Caerns 
North Wales. Phone: Dolgarrog 211 
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DO YOU USE 


BRASS 


Widths up to 24” in coil or length. Specialising 
in Foil and Shim. 


PHOSPHOR BRONZE 


Any width up to 12” thicknesses down to ‘002”. 


COPPER STRIP? 


For the electrical industry and gasket trades, also for 
roofing in all widths up to 27” and all gauges 
down to and including -004”. 


J. F. RATCLIFF (Metals) LTD. 


NEW SUMMER STREET, BIRMINGHAM, 19 
Telephone: ASTon Cross 4116 (5 lines) 

Telegrams: ‘RODENT’ BIRMINGHAM, 19 

Telex: 33544 ‘RATMETALS’ 








For HOT DIP 


*- 





of TUBES and 
TUBULAR STRUCTURES 


Our plant is specially designed in all sizes 
to handle long lengths and 


heavy structures. 











FROST & SONS (Moxley) LTD 


FALCON WORKS -* MOXLEY - NR. WEDNESBURY 








Tel: WED 0201-0202 
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ULSD DAY FURNACES FOR THE NON-FERROUS INDUSTRY 





HIGH EFFICIENCY RECUPERATIVE FURNACES FOR 
ALL REVERBERATORY MELTING, REFINING AND 
RECOVERY PROCESSES. 

R_CUPERATIVE SEMI-MUFFLE ANNEALING FURNACES. 
BILLET HEATING FURNACES FOR ALL CAPACITIES. 
‘FULMINA’ ROTARY FURNACES. 

HEATED BY SOLID, LIQUID OR GASEOUS FUELS. 


Charging Machines and Auxiliary Plant. 
Comprehensive Instrumentation covering all phases of 
automatic control. 


TEISEN FURNACES LTD 


Inc. Hermansen Furnaces Ltd. 


ECKERSALL ROAD — KING’S NORTON BIRMINGHAM 30 


Telephone: KING’S NORTON 2284 (3 lines) Telegrams; ‘TETE’ BIRMINGHAM 














The illustration shows ‘‘ Dustrol” 

(Patent No. 723121) hoods installed in the 
modern non-ferrous foundry of 

BARR ST. CASTINGS LTD., BIRMINGHAM 
This Plant is fitted with a fabric filter 
collecting zinc oxide and dust particles 
with no visible discharge to atmosphere 
Why not bring your plant 

up to the same high standard 


Sole Manufacturers 


NEWTON COLLINS 


LIMITED 
BARFORD ST. WORKS, BIRMINGHAM 5 


SPECIALISTS IN DUST AND FUME REMOVAL 
FOR OVER 40 YEARS 
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DIE CASTINGS 
gon al Trades 


Pic Castings 
illustrated are examples of 
our everyday production. They 
require little finishing before use 
and therefore effect a considerable 
REDUCTION in production costs, 
and an INCREASE in output. 


hi in the design of high 


pressure die castings in MAZAC 
zinc base alloy as 
manufactured ot wee 


under 8B.S.I. g 
Scheme and in 

alloys of alum- 

inium and brass. Tarr 


OIE PRODUCTS LTD irr 
BOWKER STREET WILLENHALL STAFFS - 2007-2 & 25508 





The LATEST VOLUME in the series published for The Institution of Metallurgists 


Contents 


toughness and brittleness 2-220 ¢ 


Professor N. J. Petch, B.Sc., Ph.D., 
D.Met., F.1.M. 


* 
2. Engineering aspects of toughness and 
brittleness in metals. By G. M. Boyd, 
O.B.E., M.R.I.N.A., A.M.Struct.E., 
M.N.E.C.Inst., M.Inst.W. 


3. The effect of environment on em- 


Papers read at the 1960 annual ade MA ee. By E. A. G. 


refresher course held by The Institution of Metallurgists 4. Detaltunpion! ennnete of Gastiiity ant 
brittleness in metals and alloys. By 
H. M. Finniston, B.Sc., Ph.D., A.R.T.C. 


Every year since 1947 The Institution of Metallurgists has held a refresher course for its 
members, in which four leading authorities have surveyed the present state of knowledge in 
one specialised subject or one field of technology. These papers were originally published for 
the Institution’s members only, but their considerable value has led to the arrangement with 
the present publishers to make them available to the public. This scheme began in 1956 and Behaviour of metals at elevated 

the first four volumes have been warmly received. TOUGHNESS AND BRITTLENESS IN temperatures. 21s net 

METALS is the fifth. Comprising the papers of the 1960 refresher course, it has direct bearing Effect of surface on the behaviour of 


on many practical problems, and is of first importance for metallurgists and engineers. metals 21s net 
The structure of metals: a modern 


conception 25s net 


Progress in metallurgical technology 
32s 6d net 


other books in this series 


27s 6d met by post 28s 3d 8}"*54” 108 pp. inc. 16 plates. 


obtainable from leading booksellers 
Published by ILIFFE Books Ltd DORSET HOUSE STAMFORD STREET LONDON SE17 
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'\ SHEPPARD'S 


. of Bridgend 


SHEPPARD 


GASTING 


These machines are 
typical of Sheppard’s Cast- 
ing Plant for non-ferrous 
metals of all types. Our 
unrivalled experience of 
150 installations is freely 
available. 


SHEPPARD & SONS LIMITED 


BRIDGEND - GLAMORGAN 
Tel.: Bridgend 3201. : 





mi 
NICKEL ALLOYS & SCRAP - PURE NICKEL SCRAP 
VIRGIN NICKEL- LOW CARBON FERRO CHROME 


Our service also covers the purchase of all We take pride in our prompt and efficient 
surplus non-ferrous metals, scrap, residues, service throughout the world. Every 
ores and chemicals, cobalt, molybdenum, manufacturer can depend on his supply of 


tungsten, vanadium. quality material — and immediate delivery. 


METAL SCRAP & BY-PRODUCTS LIMITED 


Head Office: 9, CAMOMILE STREET, LONDON, E.C.3 Phone: MANsion House 2101 Grams: Metbyprod Telex 2-2642 
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L. H. DOWLING & SONS LIMITED 


KINGSBURY ROAD - SUTTON COLDFIELD - WARWICKSHIRE 








REFINERS OF 
NON-FERROUS RESIDUES 








TELEPHONE ASHFIELD 1004 & 1308 














M ETA [ R EC LAI M E R FOR FURTHER INFORMATION 


PLEASE WRITE TO:- 


THE WILFLEY 
MINING MACHINERY 


COMPANY LIMITED 


ALLEN ROAD, RUSHDEN, 
NORTHAMPTONSHIRE. 


Telephone Rushden 3340 


We are pleased to iatroduce this new machine, which although transportable 
and consuming only 3 h.p., has a capacity of up to five cwts. per hour. 

It can be used on most types of non-ferrous foundry residues and presents 
no installation problems. It can if necessary be used outside. 





Metal Industry, 6 October 1961 


1a) 


a emerminnengmennenree  oe prsee 


TUBE STRAIGHTENING 
MAGHINES 


= 











On all classes of steel and non-ferrous tubes, 
these Bronx Type 6.CR. machines (all rolls 
driven) are unequalled for the highest straight- 
ening speeds, giving perfect straightness with 
a perfect surface finish. Illustration shows a 
6.CR.3 machine in operation. This machine 
has capacity for tubes 4," to 1{” (8 to 32 mm.) 
diameter—with straightening speeds from 
200 to 360 feet per minute. It is available in 
single speed, two speed, three speed and 
variable speed types. Other machines in the 
series are capable of dealing with tubes from 
“02” to 15° dia. Illustrated literature on 
request. 


BRONX ENGINEERING CO. LTD., LYE, ‘WORCESTERSHIRE tights 








ATIC 


-29 RUE BIEZEN 
Tel.: 816.85 - 831.22 - 814.32 
Telex : Refiners Tien 01630 








SOCIETE BELGE D’AFFINAGE LIPS S.A. TIRLEMONT—BELGIUM 


Cable : Refiners Tirlemont 


MANUFACTURERS OF NON-FERROUS METALS AND ALLOYS 


L * T g e Fire-refined Copper 99,5 to 99,88 °,, Cu Brass. # Bronze # Special 
brasses and bronzes # New Silver # Cupro-nickel # Cupro silicon 
B R A N D Cupro-manganese # Cupro-cadmium # Cupro-tellurium # Cupro-arsenic 
Cupro-iron # Ferro-zinc # Aluminium-cadmium ¢ Aluminium-man- 

ganese etc. 


PHOSPHOR COPPER 
PHOSPHORTIN 


BUYERS OF NON-FERROUS SCRAP AND RESIDUES Company associated to LIPS, N.V. Drunen (Holland). 














PROCESS 


A few applications of the Calorizing Process 


CASE-HARDENING BOXES AND POTS - ANNEALING BOXES AND POTS 
SALT BATH POTS - CYANIDE BATH POTS - LEAD BATH POTS 
MOLTEN METAL CONTAINERS - PYROMETER PROTECTION SHEATHS 
RECUPERATOR AND AIR HEATER TUBES - FURNACE MUFFLES 
SUPERHEATER SUPPORTS - SOOT BLOWER ELEMENTS 

KILN PIPES AND CAPS - FURNACE DAMPERS 

LADLES FOR METAL POURING 

NITRATE OF SODA BATHS - RETORTS 

TUBES FOR WIRE ANNEALING FURNACES 

FURNACE HEARTH PLATES - FURNACE COMPONENTS 


Write for publication No. 1301/1 


THE CALORIZING CORPORATION OF GREAT BRITAIN LTD. 
LYNTON HOUSE, 7/12 TAVISTOCK SQUARE, LONDON, W.C.1. Tel : EUSton 4321 
Works : Renfrew & Oumbarton 


Centrifugal 


Non-ferrous 
Castings 


You can be sure of sound material and 
Strong castings when they come from 
METALS & ALLOYS (BIRMINGHAM) LTD. 
We also supply Cast Iron Rod in a 
wide range of stock sizes and cylinders 
made to customers requirements. 


Write for literature and details of our services 
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For the protection 
of Ferrous 

metals against 
oxidation 

at high 
temperatures 


Calorized Mild Stee 
recuperator tubes 


and plates 


* 


Our technical depariment will 
be pleased to advise on 
problems associated with 
high temperature oxidatio 


of ferrous metals 








METALS AND ALLOYS (BIRMINGHAM) LTD * MINWORTH * SUTTON COLDFIELD 


Telephone: ASHFIELD 1104 (5 lines) * Telegrams: ‘EMANAY’ * Sutton Coldfield 
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Manufacturers of 


ROLLING MILLS 
SHEARS 

COILERS 

INGOT MOULDS 
TURNTABLES 

for the non-ferrous Metal 
Industry 

REDUCTION 

GEAR UNITS 

to transmit up to 400 H.P. 
MACHINE MOULDED 
GEAR WHEELS 

up to 14 ft. dia. 
GENERAL 

IRON CASTINGS 

up to 6 tons 

HEAVY MACHINING 
CAPACITY 








(Geonce NES von 


rolling mill 
engineers and 
heavy iron 
founders 


Heavy Mill Cropping 
Shears. 


Capacity: 18” « 1%" 
Phosphor-Bronze. 


LIONEL STREET FOUNDRY 
BIRMINGHAM, 3. 


Telephone : CENtral 1003 








Metal Products Co. wi» Ltd. 


NEACHELLS LANE WILLENHALL 


Telephone: WILLENHALL 66664-8 Telegrams: METPROCO, WILLENHALL 


STAFFS 





ON ADMIRALTY, WAR OFFICE AND A.I.D. LISTS 








Producers of : 
PHOSPHOR COPPER 


(IN PLATE, SHOT OR POWDER FORM) 


MANGANESE COPPER 
SILICON COPPER 
PHOSPHOR TIN 

PHOSPHOR BRONZE 

HOLLOW COPPER SHOT 

GUNMETAL - BRASS - Etc. 


High Grade 
NON-FERROUS 
ALLOY METAL 

INGOTS 
Laboratory Controlled 











Specifications 
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Largest Midi ti 
and Stockists of $ Distributors 


in SHEET, Tup 
SECTION . 


Tel. NOR. 3838 (11 lines) 
TELEX 33-374 





jk OUR TRANSPORT 
FLEET ALWAYS 
AVAILABLE FOR 


IMMEDIATE SERVICE 


HARFORD STREET, BIRMINGHAM. Telegrams: ‘Amicable, Birmingham, Telex’ 
Also at CARDIFF Tel: 31833. MANCHESTER, Tel: BLACKFRIARS 9630 








ARTHUR E. HECKFORD LTD. 


FREDERICK ST. and lax Telephone: CENtral 2148 
REGENT ST. BIRMINGHAM I ary . 


Telegrams: HECNUM, BIRMINGHAM 


Belgian Agent: COMPADIMEX, S.A., MARKGRAVESTRAAT, 14, Anvers, le. 


SPECIALISTS in COPPER-NICKEL and COPPER- 
NICKEL-ZINC alloys for ELECTRICAL RESISTANCE 


including: CONSTANTAN (HECNUM) 
REGENT (80 Cu 20 Ni) 
AIRCRAFT DE-ICING WIRE | i TAPE 
AIRCRAFT LOCKING WIRE 
PURE NICKEL WIRE STRIP 


WIRE 








We supply to Customers’ Special Requirements for Tolerance 
on Electrical Resistance 
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AS USED BY 
LEADING ZINC DIE-CASTERS 


Specially designed range of Zinc Melting Furnaces, 
tangentially fired by single forced draught gas or 
oil burner. Fitted special type flanged heat- 
resisting iron crucible, and if required, arranged 
with automatic temperature control to ensure 
exacting results at all times, without the use of 
skilled labour. Illustration shows gas fired Furnace 
one-ton Zinc capacity, Type F.2. Automatically 
gas fired. Capacities from 100 Ib. up to 4,000 Ib. 
Central or Lip Axis Tilting arranged when required, 
for the feeding of further bale-outs, or direct by 
shute into die-casting machines. Also manufac- 
turers of Furnaces for Aluminium, Brass and all 
non-ferrous metals. 


LEES HALL \Y SONS NEWHAVEN Telephone : 


LIMITED SUSSEX NEWHAVEN 414 








OVER 100 YEARS EXPERIENCE 


NICKEL SILVER 


SHEET STRIP WIRE SECTIONS 


CUPRO-NICKEL 


STRIP WIRE 





SPECIALISATION ENSURES CLOSE CONTROL OF QUALITY 


We Specialise 





Enquiries to:- 


Jones & Rooke (1948) Ltd. 


86-92, NORTHWOOD STREET, BIRMINGHAM 3 
Telephone: CEN 4886/7/8 3 lines 
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‘Keen Prices? 
says Snoddy 


BRASS Tupe 
Fittings “° Tube ang 
SS AND 


N Cop SPINN 


, Lye OSB ~« L 
5 — just you ' ge . ar / NAMEy, ENGRAVED 


ES 





(ry us! THESMINT, BIRMINGHAM, LIMITED 
| BIRMINGHAM, 18 


Telephone: CENtral 7742 


Noa-Ferrous Metals Telegrams: ‘MINT’, BIRMINGHAM 


Shavings and Fibres, Extruded Wire Strip 





and Tape 


Metal Powders and Granulated Metals 


Anti-friction Metallic. Packing 


for Stuffing Boxes 
Solders in Powder, Wire or Strip 
Zinc Shavings 
Lead Rings, Washers and Seals 
and Quick Quotations 
Prompt Deliveries 


Efficient Service ! 





THE LEAD WOOL (0 LTD poe 
SNODLAND KENT MINCING LANE, LONDON, E.C.3 


| 
| Telegraphic Address 
EPPENLECO, TELEX, LONDON. 


Phone: Snodland 516-7. Grams: Strength, Phone, Snodland —_— 
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DEGASSING WITHOUT TEARS! 


YES! WE MEAN JUST THAT 


Send for samples, prices and technical data 
on the revolutionary new ALBRIT ALUMINIUM 
DEGASSER, which guarantees complete de- 





gassing of most aluminium alloys WITHOUT 
THE EVOLUTION OF OBNOXIOUS FUMES. 








The price too, is very reasonable. 


Send your letterhead at once to: 
FOU Me DRY FLUX LTD Park Road, Hockley, Birmingham, 18 
e@ Telegrams: “ALBRIT” Birmingham Telephone: NOR 4264 NOR 1642 











BY-PASS ROAD - WATFORD - HERTS. 


BROOKSIDE 
METAL CO. LTD. 


Owned by METAL TRADERS LTD. 


Telephone: Watford 26474 (10 lines) 
Telex No.: 28457 
Telegrams: Brookside, Watford, Telex. 


+++ +r+r+ore 


Midland Works and Foundry : Scottish Works : 


Groveland Road, St. Ninian’s Road, 
Dudley Port, Linlithgow, 
Tipton, Staffs. Scotland. 


Telephone : Tipton 2114 Telephone: Linlithgow 246 
Telex No.: 33410 Telegrams: Mettle Linlithgow 


NON-FERROUS METAL, SCRAP AND RESIDUES 


Manufacturers of GUNMETAL AND BRONZE INGOTS, CHILL BARS, 
CONTINUOUS CAST BARS, etc. 








AIAG 


ALUMINIUM 


INGOTS and SLABS 
EXTRUSION BILLETS 
and WIRE BARS 


ANGLO-SWISS ALUMINIUM CO. LTD. 
Queen's Buildings, 55 Queen Street, Sheffield, 1 
Telephone No. 23996 Telex No 54163 
Telegrams: Aluminium Sheffield Telex 

United Kingdom Agents of 


Aluminium-Industrie AG, Zurich, Switzerland 








SELECTED 
AC RAP METALS 
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oo 


HOT BRASS PRESSINGS 


for GAS, WATER and 

ELECTRICAL FITTINGS 

and GENERAL ENGINEERING 
TRADES 


ASSOCIATED PRESSINGS LIMEEPED 


ar et 
AM | 





























Established 1888 









































OF ALL CLASSES OF 














NON-FERROUS SCRAP 
METALS—RESIDUALS 
























































INDUSTRIAL RESEARCH LABORATORIES 


are equipped with a 


LARGE RANGE OF TESTING MACHINES 
AND APPARATUS FOR ALL TESTS 
ON METALS AND OTHER INDUSTRIAL 
MATERIALS INCLUDING PHOTO- 
MICROGRAPHS OF METALS. 


PUBLIC WORKS DEPI., BRASSHOUSE PASS., BIRMINGHAM, 1. 
‘Phone: MIDLAND 6987 ‘P.B.X. 

















Metal Industry, 6 October 1961 





COULTHARD-MADISON-KIPP .. . 


Announcing the Fully Guarded Series 3000 Model 215 Kippcaster 
SAFETY Fully Interlocked 


SPEED 
maintains " QUALITY 
well known j : Sound 
KIPPCASTER oe Min Attractive 


production Te Castings 


rates 


Illustrating machine with guard open 
CONSULT :— 


Wm. Coulthard & Co. Ltd... Durranhill Road, Carlisle 


Telephone: Carlisle 21418 Telegrams: ‘KIP’ Carlisle 

















$ During the last 75 years STONES have played a leading 

Sy TONE IS part in the development and application, allover the world, 

of high tensile brasses, nickel aluminium bronzes and 

9 whitemetals. Today we have pleasure in introducing our 

WwW ETA LS entirely new and outstandingly successful SUPERSTON 
range of super strength copper base alloys. 

If you require the highest possible quality and the certainty that a complete metallurgical advisory 

service will always be at your service, please send your enquiries to us. No quantity or problem is too 

small or too large. 


BRONZE ingot and forging billet WHITEMETAL ingot 
Manganese bronze Dsyl 
Nickel aluminium Lead bronze Underwater 
bronze Tin bronze Main bearing 
Gear wheel bronze Gun metal Railway 
Chromium bronze Auto 


Linings by Lagersmit process 
SUPERSTON alloys 


Extruded bar Welding wire 
Forgings Electrodes 


Castings from our licensees 


STONE MARINE ENGINEERING CO. LTD. 
Woolwich Road, Charlton, London, S.E.7 


ON THE APPROVED LIST OF ADMIRALTY AND A.1.D. 
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ANNOTATED METALLOGRAPHIC SPECIMENS 

(Wide range of micro specimens with full descriptive 
notes) 

THE ELLOPOL ELECTROLYTIC POLISHER 

(P. A. Jacquet Method) 


NACHET MICROSCOPES 


SPECIMEN PREPARATION AND POLISHING EQUIPMENT 
DIAPLASTOL DIAMOND COMPOUND 

DURMAX AND LINDE ALUMINA 

METRON POLISHING CLOTHS 


END QUENCH UNIT 
HARDNESS TESTING MACHINES 


r 


Pes ‘ 


Ve x. edekset oF, 


Write for details to 


Neem egies akg Quetta 5 | METALLURGICAL 
on thd teak eet hl  )=—SC SERVICES 

Proprietors: Planned Products (Metallurgy) Ltd 
1 RELIANT WORKS 

BETCHWORTH — SURREY — ENGLAND 


BY METALLURGICAL SERVICES Ji zrcawortn 2364 


Pats 


Cuprous oxide particles in Copper, x 400. Electrolytically polished with Ellopol apparatus 








H. BARNETT LTD. 


VICTOR ROAD, LONDON, N.7 
(ESTAB. 1865.) 


SPECIALIZE IN 
NON-FERROUS SPECIFICATION 

UNDER LABORATORY BRITISH INDUSTRIAL 

SCRAP METALS eiaiebenae We INGOT METALS LTD 

Selected Brass, Copper, Gunmetal and Aluminium Scrap, Regd. Office: HICK ST., BIRMINGHAM 


carefully prepared for foundries. Phone: Calthorpe 1355-6 
ws ¥ Prepe f f ON AIR Licensed by Ministry of Aircraft 


T E L: A R rs HW A Y 5 4 6 / (5 L INE § ) BOARD LIST Production, Light Metals Control 


























CANADA 
PROJECT ENGINEER 


= Large Canadian Industrital Organization requires Project Engineer 

LEAD ° TIN | with extensive (minimum seven years) recent experience in the 

RO LLE RS design and layout of modern cold rolling mills for the production 

ALUMINIUM i of steel (or aluminium) strip, capable of drawing up specifications 

i for rolling mills and auxiliary equipment, assessing suitability of 

suppliers’ proposals and conducting subsequent technical dis- 
Lead and Tin Foils, Lead/Tin : . 

cussions on details to ensure that the equipment purchased is of 

Alloys. Rolled White Metals the most up-to-date design and will satisfy the product require- 

Aluminium Sheets. ments, also capable of co-ordinating and supervising a Mechanical 

Design Group in engineering the establishment of new rolling mill 

facilities and modernisation of existing equipment. Salary 

range : $850-$950 per month. Excellent prospects. Assisted passage 


GEO. JOH NSON & co. (B'HAM ) LTD. Write, giving full details, in first instance to 


GHLANDS ROAL RLEY SOLIHULL WARWICKSHIRE 
oh a on ae Be ese, enna Box G337, c/o Streets, 110 Old Broad Street, E.C.2. 


ENQUIRIES 
TO: 
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ddeedccecccccceceecdeccedddeccceccoacceccnccetaeceeccccaceddaadaamraspnnes, 


Classified Advertigementgs 
CL ——————————O—————OOOSOSOSESOOOOOOO 


Rate: Advertisements set in run-on style 5d. per word, minimum 5/-. Semi- Series Discounts: Details upon application to “Metal Industry,’ Dorset House 
displayed announcements are charged at 27/6 per inch depth. Box Numbers: Stamford Street, London, S.£.1. Remittances payable to “Metal Industry”. The 
add 5 words, plus 1/- for registration and forwarding replies. ‘“‘Copy’’ accepted proprietors retain the right to refuse or withdraw “copy” at their discretion 
at London Office up to 1st post on each Friday for the following Friday's issue. and accept no responsibility for matters arising from clerical or printers’ errors. 





APPOINTMENTS VACANT tee gies Mitove SCRAP METAL (SALE & WANTED) 


PRODUCTION Manager required for Foundry 99°99+*, PURITY ZINC URGENTLY REQUIRED 

in N.W. London, the essential requirements 

being age limit 30-40, an engineering background ZINC BASE ALLOY SCRAP 

and ability to plan production. Some knowledge TU monitos Oe coneneies mens 

of time and motion study an advantage. This Pies a A c J iD 

appointment provides scope for man with energy, METAL com PA " ¥ Lt MITED mire SHAM QMELTE zRS ] TD. 

drive and initiative. When replying please give rasta ght + rota anaes llamas 4 : suf 4 

brief details of education, experience and salary wees iin enoes 4 : Bey rye a: 

required. Our own staff have been informed of ~ MITC J R 

this advertisement. Box 4382, c/o Metal DNOWE FOR PROMPT DELIVERY / CROYDON, SURREY. {0008 

Industry. {8427 
TICKEL Sorters required. Five-day week, B J PERRY & Ce L™ 

+ luncheon vouchers, etc. First-class pay for ~ . - . e 

Sres-cines woubenti Apply Box 4393, c/o Metal CAPACITY AVAILABLE Exchange Buildings, Birmingham, 2 

Industry (8445 SURFACE Finishing of Contoured Parts. for Phosphor Bronze Swarf and Scrap 

Internal and External, up to 12” dia. and and all Non-ferrous Metals 


APPOINTMENTS WANTED 18” long. Elliptical, Square, Rectangular, Hex- Te!.: Midland 5986-7. _ (0113 


agonal, Octagonal, etc. 
E XECUTIVE _ - years’ —aa = all APMYTAGE BROS. (KNOTTINGLEY) Ltd., 
4 aspects of Light Alloy Die-casting, including Foundry Lane, Knottingley, Yorkshire. 
Technical Sales, Die Design and Casting Produc- Telephone Knottingley 2743-4. [0001 ‘ TIME RECORDERS 
)ACTORY Time Recorders. Rental Service 


tion, desirous of change, seeks appointment with -_ : ar 
progressive company. Box 4389, c/o Metal SHEET Metal Fabrications of precision and Phone Hop. 2239. Time Recorder Supply 


“ repetitive nature a speciality. Wades (Halifax) : , 
Industry (8438 Ltd., Arden Works, Fenton Road, Halifax. (0020 High — Lad., 157-199 Bowela 
BUSINESS FOR SALE PLANT FOR SALE 


SMALL, non fertous foundry, business and | EES HALL. i-ton Oib-Fired Rowry Furac BOOKS 

s . sas ‘ Sy r Ss id ~ t 9 

Established 1927. Owner retiring. Box 4394, Can “ Pmeneneren oct gy Mage og = 5 a aa 0 . bso a. pas 
c/o Metal Industry {8446 Works, Mill Green Road, Mitcham, Surrey. — . Hoefkens. Shows how 


Mit. ‘ ‘ the use of fork- ih t ile and pallets in industrial 
CAPACITY AVAILABLE sgt (3444 


stores can increase production, utilize floor space 


KELL ‘Say and Cate Vealiien Gaiden ab SCRAP METAL (SALE & WANTED) more effectively, help control of movement and 


reduce costs. Includes a description of a system 
to 8ftx6ft., or 6ft. diameter. ICKEL and High Nickel Content Scrap actually operated in a modern factory. 18s. net 
RMYTAGE BROS. (KNOTTINGLEY) Ltd. - wanted. “Nimonics’’, “Inconel” “‘Monei’’, from all booksellers. By post 19s. from Iliffe 
The Foundry, Knottingley, Yorkshire. Tel. etc. Offer for best prices to Nicholson & Rhodes Books Ltd., Dorset House, Stamford Street, 
Knottingley 2743-4. [8364 Ltd., Princess St., Sheffield, 4. Phone 27491. (0011 London, S.E.1. 


CHAS. H.BOND LTD. Ww’, 
—— = on METAL MERCHANTS 


aR 

Office & Works NON-FEROCIOUS CASH BUYERS OF 

23, KENYON ST., BIRMINGHAM 18 ALUMINIUM - BRASS - COPPER - GUNMETAL - TIN - LEAD 
Telephone: CENTRAL 2712 & 7601 ZINC - NICKEL ALLOYS - SCRAP - SWARF - RESIDUES 


ee and Al 
MOSELEY, BIRMINGHAM 13 NON 
Tc FERROUS 
METALS 






































CLASSIFIED ADVERTISEMENTS 


Use this Form for your Sales and Wants 
To ‘‘Metal Industry’’ Classified Advertisement Department, Dorset House, Stamford Street, London, S.E.1._ Waterloo 3333 
PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 


RATE: 5d. PER WORD, MINIMUM 5)-. 

Name and address to be included in charge if used in advertisement. 

SEMI-DISPLAY: 27/6 PER INCH. 

BOX NUMBERS: If required 3/1 extra. ADDRESS 
PRESS DAY: Ist POST FRIDAY, for following Friday’s issue. 

Cheques, etc. payable to “Metal Industry’”’ and crossed “& Co.” 









































| 
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REMITTANCE VALUE 








Please write in block letters with ball pen or pencil 








AEI-Birlec 
Alloy Pressure Die Products Ltd 
Alreco Metal Corporation Ltd 
Aluminium Bronze Co. Ltd. 
Aluminium Corporation Ltd 
Anglo-Swiss Alum. Co. Ltd 
Ashby, Morris, Ltd. 
Associated Lead Manufacturers Ltd 
Associated Pressings Ltd 
Austin & Sons (London) Ltd., E 
Auxiliary Rolling Machinery Ltd 
Barnett Ltd., H 
Batchelor Robinson & Co. Ltd 
Bond Ltd., Charles H 
British Foundry Units 
British Industrial Ingot Metals Ltd 
Brock Metal Co. Ltd., The 
Bronx Engineering Co. Ltd The 


INDEX TO ADVERTISEMENTS 


Page 

Frost Ltd., N. T 28, 60 

Frost & Sons (Moxley) Ltd. 44 
Garnham & Sons Ltd., J. B. 

General Refractories Ltd 

Gibbins & Bodenham Ltd. 

Gibbons (Dudley) Ltd 

G.W.B. Furnaces Ltd 
Hadfields Ltd 

Hall Foundries Ltd. 

Halil Street Metal Rolling Co. Ltd. 

Inside back cov 
Harris (Birmingham) Ltd., F 4 
Heckford Ltd., Arthur E 

Hilger & Watts Ltd 

Hockley Chemical Co. Ltd 
lliffe Books Ltd. 

lliffe Production Publications Ltd 
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Midland Metallics Ltd. 
— Monolithic Furnace Lining Co. 
td. 
Mint, Birmingham. Ltd., The 
Monometer Manufacturing Co. Ltd. 
Morgan Crucible Co. Ltd 
New Metals & Chemicals Ltd 
Newton Collins Ltd. 
Oakey & Sons Ltd., John 
Ormerod Ltd., R. E 
Perry & Co. Ltd., B. J 
Platt Metals Ltd. 
Ratcliff (Metals) Ltd., J. F 
Robertson & Co. Ltd., W. H. A 
Sheppard & Sons Ltd. 
Silvercrown Ltd 
Sklenar Furnaces Ltd 


Industrial Research Laboratories 

Buhler Bros 10 International Alloys Ltd. Outside front cover 

Calorizing Corporation of Great Britain International Refining Co. Ltd P 

Ltd Inside front cover 

Camelinat & Co. Ltd., E Ireland, John (Wolverhampton) Ltd 26 
City Casting & Metal Co. Ltd Johnson & Co. (Birmingham) Ltd., George 58 
Coley & Son (Hounslow) Ltd., R Jones & Rooke (1948) Ltd 53 
Consolidated Zinc Corporation (Sales) Jones Ltd., George 51 

Lead Development Association 60 
Lead Wool Co. Ltd., The 54 
Lees-Hall & Sons Ltd. 53 
Lindemann Maschinenfabrik G.m.b.H 7 
Dunn, A. L., & Co. Ltd. London & Scandinavian Metallurgical 

Easdale & Co. Ltd, R. M Inside back cover Co. Ltd 18 
Elim Engineering Ltd Outside back cover Metal Castings Doehler Ltd 31 
Elton Levy & Co. Ltd 54 Metallurgical Services Ltd. 58 
Entores Ltd 18 Metal Products Co. (Willenhall) Ltd 51 

Foundry Flux Ltd 55 Metal Scrap & By-Products Ltd. 47 
Franklin Furnace Co. L 42 Metals & Alloys Ltd. 50 


Brookside Metal Co. Ltd Smith & Sons (Clerkenwell) Ltd., J 


Société Belge d’ Affinage Lips S.A. Afflips 
Société Générale Métallurgique de 
Hoboken 
Stone Marine Engineering Co. Ltd 
Strebor Diecasting Co. Ltd 
Teisen Furnaces Ltd 
Vieille- Montagne 
Vincent Engineering Co. Ltd 
Wedge Ltd., B. E 
Western Diecastings Ltd 
West Instrument Ltd 
Wiggin, Henry, & Co. Ltd 
Wilfley Mining Machinery Co. Ltd., The 
Wilkes Chemical Co, Ltd., Henry 
Inside back cover 
Williams Brothers & Piggott Ltd 
nside back cover 
Wolverhampton Metal Co. Ltd 39 


Ltd 
Coulthard & Co. Ltd., William 
Deutsch & Brenner Ltd 
Dowling & Sons Ltd., L. H 








The Specialist Meenatens | 
of Small Work in Quantities 


FULLY APPROVED ALD. ALL FINISHES 
HARFORD ST., B’HAM 19 








TEL: CEN 4135 (6 LINES) | 











TRUST LEAD 





COATED 
ABRASIVES 
BY 


OAKEY 


For all 


Metal and Engineering Trades 


EMERY WELLINGTONITE 
(ALUMINOUS OXIDE) 


& CARBORUNDUM CLOTH 








IN SHEETS, ROLLS & BELTS 
DISCS & SHAPES 


The technical officers of 
the Association are always glad to give 
individual assistance 





JOHN OAKEY & SONS LTD., 
Wellington Mills, London, S.E.| 





LEAD DEVELOPMENT ASSOCIATION 


34 Berkeley Square, London, W.1 
Telephone: Grosvenor 8422 
Telegrams: Leadevep, Wesdo London 











LDA 5/61 
OA 148 





Printed in Great Britain by James Cond Ltd., Charlotte St., Birmingham 3 Published by Iliffe Production Publications Ltd., Dorset House, Stamford St., London, S.E.1 





Metal Industry, 6 October 1961 


ACIDS - CHARCOAL: CHEMICALS 


y & CLEANING 
ALL cRavES MATERIALS ' STICK 


CHARCOAL and 
for HENRY WILKES CHEMICALC°L? | pump 


iM at CHEMICAL WORKS, EYRE STREET. 


BIRMINGHAM. (tenon 


ee | Phorie: EDG. 2113 arrs CHEMCHAR 











TUBES 


SEAMLESS & BRAZED -_ WNon-Ferrous Metals 


IN | 
BRASS, COPPER, WHITE METAL, &c. TO CLOSE TOLERANCES 


LOCOMOTIVE, MARINE & CONDENSER TUBES 
STEAM, HOT WATER, REFRIGERATOR AND 
GENERAL ENGINEERING TUBES. 











Copper, Brass 
Gilding Metal 
Cartridge Metal 
Phosphor Bronze 


Zinc, etc, 


In long continuous coils 


a or strips cut to length. 
| 


OVER 1,500 DESIGNS OF SECTIONAL TUBES 


MOULDINGS AND BEADINGS HALL STREET METAL ROLLING 


WILLIAMS BROTHERS | | COMPANY LIMITED 
& PIGGOTT, Ltd. | WESTERN ROAD, BIRMINGHAM, 18. 


SMALL HEATH, BIRMINGHAM A MEMBER OF THE CHARLES CLIFFORD GROUP 


Telegrams: “Tubes, Birmingham.” Tel.: Victoria 0155 & 2111 



































Telegrams: EASDALE, GLASGOW Telephone: CENTRAL 2708-9-i10 


Cablegrams: A.B.C. CODE, Sth and 6th EDITIONS and WASTE MERCHANTS 


ESTABLISHED 1875 


R. M. EASDALE & CO., LTD. 


METAL REFINERS & MERCHANTS 
55/77, Washington Street, GLASGOW 


Buyers of all classes of Scrap Metals and Metal Residues, | Manufacturers and Suppliers of all qualities and grades of 
Scrap Copper, Gun Metal, Brass, Zinc, Tin, Lead, Alu- | Solders, Pig Lead, Spelter, Ingot Brass, Copper, Tin, 
minium, Whitemetal, Nickel, etc. Buyers of Old Brass, | Antimony, Whitemetal, Type Metal, Gun Metal, Phosphor 
Copper and Red Metal Locomotive Tubes, Brass and Red | Bronze, Manganese Bronze, Pure Aluminium and 
Metal Condenser Tubes. Alloys, etc 























METAL INDUSTRY ’ 6 OCTOBER 1961 








The 

Lightest 
and 
Brightest 

Aluminium 

Tube 

in the 

United 


Kingaom 


(3 Prompt, speedy deliveries from stock 


SG | Round, Square or Tapered Tubes 


Always available—plain, polished and cut to length 














ELM ENGINEERING LIMITED - SOUTHERN ROAD - AYLESBURY - BUCKS - TELEPHONE: AYLESBURY 3571 

















